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ADVERTISEMENT 

To 
THE  THIRD  EDITION. 

Ix  preparing  this  new  edition  of  my  work  on  the 

Principles  and  Practice  of  Ophthalmic  Medicine  and 

Surgery,  I  have  endeavoured  to  make  it  as  complete  an 

exposition  as  possible  of  the  subject  in  its  present 

advanced  state.  The  volume,  therefore,  has  increased  so 

much  iu  size  under  my  hands,  that  now,  with  the  proof 

of  the  last  sheet  before  me,  I  find  that  it  has  run  to  half 

as  many  pages  again  as  the  last  edition,  with  a  propor- 

tionate increase  in  the  number  of  engravings,  both  plain 
and  coloured. 

I  have  avaded  myself,  in  numerous  instances,  of  the 

annotations  of  Dr.  Eoucher,  the  able  editor  of  the  French 

translation  of  the  work,  so  correctly  made  by  Dr.  P. 

Pichot  (Paris,  1862) ;  and  also  of  those  of  Dr.  Atlee, 

contained  in  the  third  American  edition  (Philadelphia. 

1863). 

In  the  chapter  on  the  Adjustment  of  the  Sight  and  Use 

of  Spectacles,  Dr.  Donders'  recently  published  researches 
on  the  subject  are  fully  considered. 



ri  ADVERTISEMENT. 

In  conclusion,  I  have  to  observe,  that  Dr.  Liebreich 

haying  placed  tho  figures  of  his  magnificent  Atlas  der 

Ophthahnoscopie  at  my  disposal,  I  havo  availed  myself 

of  his  kindness  by  reproducing  several  of  them,  and  have 

only  to  regret  that  the  limits  of  my  Treatise  have  pre- 
cluded the  reproduction  of  more. 

T.  WHARTON  JONES. 

35,  George  Street,  Hanover  Square,  W. 

London,  October  3rd,  18C5. 
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ADVERTISEMENT 

TO 

THE  SECOND  EDITION. 

"To  produce  a  Work  on  the  Diseases  of  the  Eye, 
■which  should  serve  at  once  as  a  text  book  for  students 

and  as  a  book  of  reference  for  practitioners,  has  been  the 

great  aim  of  the  Author  in  composing  this  Manual. 

Accordingly,  besides  carefully  discussing  the  principles, 

he  has  laboured  to  give  such  a  practical  exposition  of  the 

subject  as  will  be  found  available  at  the  bedside  of  the 

patient,  and  in  the  operating  room." 

Believing  that  in  the  aim  here  expressed,  the  Author 

has  not  been  unsuccessful,  ho  has  continued  to  hold  it 

in  view  in  the  preparation  of  this  Secbnd  Edition.  The 

additions  and  alterations  made,  ho  hopes,  will  be  all 

found  to  manifest  a  practical  tendency,  and  to  bring  the 

"Work  up  to  the  present  state  of  knowledge  in  the  im- 
portant department  of  Medicine  and  Surgery  of  which  it 

treats. 

35,  George  Street, 

Hanover  Square,  London. 
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EXPLANATION  OF  THE  PLATES. 



PLATE  I. 

Figure  1.  — This  represents  catarrhal  inflammation  of  the  con- 
junctiva, as  described  at  pp.  105  and  158  ;  and  also  the  mode  of 

examining  the  conjunctival  surface  of  the  lower  eyelid,  as  described 

at  p.  9. 

Figure  2. — A  well-developed  granular  state  of  the  conjunctiva  of 
the  upper  eyelid  in  Egyptian  ophthalmia,  as  described  at  pp.  107, 
165,  and  258.  The  enlarged  papilla;  are  separated  into  groups  by 
furrows  or  fissures.  The  figure  also  illustrates  the  mode  of  examining 
the  conjunctival  surface  of  the  upper  eyelid,  as  described  at  p.  10. 

Figure  3. — A  case  of  phlyctenular,  or  scrofulous  ophthalmia,  in 
which  there  is  a  burst  phlyctenula  on  the  cornea,  with  a  fasciculus 
of  vessels  running  from  the  conjunctiva  into  it,  as  described  at 
p.  191.  This  figure  also  illustrates  the  mode  of  examining  the  eye 
in  such  cases,  which  occur  in  children,  and  in  which  there  is  great 
intolerance  of  light,  as  described  at  p.  17. 
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PLATE  II. 

Figure  1. — This  represents  ;i  ease  of  granular  conjunctiva  with 
pannus.  The  lower  eyelid  is  held  everted  to  show  the  vesicular 
granulations  just  within  its  border,  and  also  on  the  conjunctiva  of 
the  lower  palpebral  sinus.  Tho  upper  lid  is  slightly  elevated  to 
allow  the  upper  part  of  the  cornea,  which  is  the  seat  of  the  pannus, 
to  be  fully  seen.    Seo  pp.  107,  258—260. 

\Figure  2. — A  case  of  acute  parenchymatous  corneitis  in  which, 
with  considerable  redness  of  the  white  of  the  eye,  there  is  exudation 
of  lymph  and  development  of  new  vessels  in  the  proper  substance 
of  the  cornea.  In  this  case,  the  cornea  presents  the  peculiar 
opalescent  appearance.    See  p.  197. 
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PLATE  II. 

Figure  1. — This  represents  a  case  of  granular  conjunctiva  with 
pannus.  The  lower  eyelid  is  held  everted  to  show  the  vesicular 
granulations  just  within  its  border,  and  also  on  the  conjunctiva  of 
the  lower  palpebral  sinus.  The  upper  lid  is  slightly  elevated  to 
allow  the  upper  part  of  the  cornea,  which  is  the  seat  of  the  pannus, 
to  be  fully  seen.    See  pp.  107,  258—260. 

\Figure  2. — A  case  of  acute  parenchymatous  corneitis  in  which, 
with  considerable  redness  of  the  white  of  the  eye,  there  is  exudation 
of  lymph  and  development  of  new  vessels  in  the  proper  substance 
of  the  cornea.  In  this  case,  the  cornea  presents  the  peculiar 
opalescent  appearance.    See  p.  197. 
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PLATE  III. 

Figure  1. — This  figure  represents  a  case  of  iritis,  as  above- de- 
scribed at  pp.  121  et  seq.  ;  and  also  illustrates  the  mode  of  depress- 

ing the  lower  eyelid  for  examination  of  the  front  of  the  eyeball. 
See  p.  16. 

Figure  2. — Inflammation  of  the  ciliary  body  and  corresponding 
part  of  the  sclerotica  (sclcrotico-h/llitis),  with  secondary  iritis. 
Near  the  outer  margin  of  the  cornea,  the  sclerotica  is  thickened  and 
yellowish  looking  ;  elsewhere  it  is  purplish.  There  are  two  spots 
of  opacity  of  the  cornea  at  its  outer  edge.    See  p.  229. 

Figure  3. — Arthritic  posterior  internal  ophthalmia,  as  described 
at  pp.  241  et  seq.  The  figure  also  illustrates  the  mode  of  raising 
the  upper  eyelid  for  examination  of  the  front  of  the  eyeball.  See 

p.  10. 
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PLATE  IV. 

Figure  1. — This  represents  ;i  case  of  medullary  fungus  of  the 
eyeball  in  its  second  stage,  as  described  at  pp.  323  et  seq. 

Figure  2. — A  case  of  sclcrotico-choroid  staphyloma  from  trau- 
matic inflammation  of  the  eye.  In  this  figure  there  is  a  good 

representation  of  tortuous  and  varicose  vessels.  See  pp.  237,  280, 
et  seq. 

Figure  3. — A  case  of  melanosis  of  the  eyeball,  in  which  the  iris 
has  been  detached  at  one  part  of  its  circumference,  and  the  black 
mass  is  making  its  appearance  from  behind,  as  also  through  the 
sclerotica  near  the  cornea.    See  p.  332. 
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PLATE  V. 

Fignre  I. — The  second  case  of  hydatid  in  the  anterior  chamber, 
referred  to  at  p.  315.  The  body  and  head  of  the  auimal  are  pro- 

truded from  the  tail  vesicle. 

Fignre  2. — Represents  a  case  of  dislocation  of  the  lens  into  the 
anterior  chamber,  the  lens  being  still  clear  ;  see  p.  750.  This  figure 
also  illustrates  the  mode  of  fully  exposing  the  front  of  the  eyeball 
for  examination,  as  above  described  at  p.  16. 

Figure  3. — Represents  the  third  case  of  cyst,  in  connexion  with 
the  iris,  above  described  at  p.  319. 
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PLATE  VI. 

This  (which  is  a  reproduction  of  Figure  1,  Table  IV.,  of  Lie- 

breich's  Atlas  der  Ophthalmoscopic)  represents  the  ophthalmoscopic 
appearance  (inverted  image)  in  a  case  of  exudative  choroiditis 
(p.  235).  Thero  is  seen  copious  exudation  both  on  the  inner  surface 
and  in  the  substance  of  the  choroid. 

The  large  whitish  spot  represents  exuded  matter  on  the  inner 
surface  of  the  choroid. 

The  small  clear  round  spots  in  the  neighbourhood  of  the  optic 
nerve  are  nodules  of  exudation  in  the  interstices  of  the  choroid. 

After  the  absorption  of  such  nodules  the  choroidal  tissue  is  left 
atrophic  and  destitute  of  pigment. 

A  peculiarity  in  the  pathological  anatomy  of  the  choroid,  here 
seen,  is,  that  at  the  places  where  the  membrane  has  become  atrophic 
the  margin  is  almost  always  the  seat  of  increased  pigment  deposit. 
See  p.  126. 
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PLATE  VII. 

This  is  a  reproduction  of  Figure  1,  Table  X.,  of  Liebreich's  Atlas, 
representing  the  ophthalmoscopic  appearance  (inverted  image)  in  a 
case  of  syphilitic  retinitis. 

Opacity  of  the  retina  extends  from  the  papilla,  the  sharp  con- 
tours of  which  have  disappeared,  in  the  direction  of  the  larger 

vessels,  around  the  macula  lutea  and  towards  the  periphery,  where 
it  disappears. 

In  such  cases  the  light  is  not  reflected  from  the  opaque  exuda- 
tions so  Btrongly,  as  it  is  by  the  shining  white  patches  of  fatty 

degeneration  of  the  retina  in  Blight's  disease,  fig.  18,  p.  56. 
In  the  upper  part  of  the  figure  is  seen  the  filmy  diffused  opacity 

pathognomonic  of  retinitis. 
The  veins  proceeding  upwards  (inverted  image),  are  much  dilated 

and  tortuous,  whilst  those  proceeding  downwards  are  very  slender 
and  partially  obliterated. 

On  the  inner  surface  of  the  retina  there  are,  in  the  lower  part  of 
the  figure,  radiating  opaque-white  deposits  of  lymph,  which  bury 
and  compress  a  fasciculus  of  vessels  so  much  that  some  of  their 
ramifications  when  they  reappear  are  reduced  to  fine  white  lines. 

There  are  numerous  patches  of  ecchymosis,  both  recent  and  old, 
some  behind,  some  on  the  inner  surface,  and  some  in  the  substance, 
of  the  retina. 

The  large  clear  irregular-shaped  patch  with  pigment-deposit  on 
one  side  at  the  lower  part  of  the  figure,  is  a  manifestation  of  accom- 

panying choroidal  inflammatory  degeneration. 

In  ordinary  cases  of  syphilitic  retinitis,  the  state  of  the  veins  is 
not  so  much  altered  ;  nor  are  there  such  copious  exudation  of 

lymph,  so  much  extravasation  of  blood,  and  such  extensive  degene- 
ration of  the  choroid,  as  are  seen  in  the  lower  part  of  the  figure. 

See  p.  127. 
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PLATE  VIII. 

Figure  1  represents  the  state  of  the  eye  for  which  the  operation 

of  transplanting  a  flap  of  skin  according  to  the  Italian  or  Talia- 
I'otian  method,  described  at  pp.  034  et  seq.,  was  undertaken. 

Figure  2  represents  the  eye  as  it  now  appears,  five  years  after  the 
operation.    This  figure  has  been  engraved  from  a  photograph. 
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PLATE  IX. 

Figure  1  represents  an  eye  affected  with  traumatic  coloboma  pal- 
pebrcc  et  lagopJUJudmoi  on  which  the  operation  described  at  pp.  662 
et  seq.,  was  performed. 

Figure  2  represents  the  eye  after  the  operation. 

Figure  3  represents  the  same  when  an  artificial  eye  had  been 
fitted  in. 







THE 

PRINCIPLES  AND  PRACTICE 

OP 

OPHTHALMIC  MEDICINE  AND  SURGERY. 

CHAPTER  I. 

GENERAL  CONSIDERATIONS  ON  THE  DIAGNOSIS  AND 
TREATMENT  OF  THE  DISEASES  OF  THE  EYES. 

Section  I. — Ophthalmoscopy,  or  Exploration  of 
the  Eyes  in  order  to  a  Diagnosis. 

In  exploring  the  eyes  for  the  purpose  of  establishing  a 
diagnosis,  attention  has  to  be  directed,  on  the  one  hand, 
to  such  material  changes  in  the  constitution  of  those 
organs  as  the  surgeon  himself  can  directly  see  or  touch, 
or,  at  least,  infer  from  cognizable  marks  or  symptoms ; — 
and,  on  the  other  hand,  to  the  disturbance  of  sight,  pain, 
and  other  morbid  sensations  in  the  affected  organs,  regard- 

ing 'which  the  patient  himself  can  alone  furnish  explicit 
information — though  even  on  this  head,  the  surgeon  may 
also  infer  something  from  his  own  observation. 

The  first  of  these  two  kinds  of  exploration  is  called 
objective;  the  second,  subjective. 

§  1.  OBJECTIVE  EXPLORATION  OF  THE  EYES. 

At  first  the  eyes  should  bo  viowed  merely,  not  touched. 
This  precaution  it  is  important  to  observe,  especially  in 
inflammations,  in  order  to  avoid  causing  an  increased 

D 



'2  OBJECTIVE  EXPLORATION  OF  THE  EYES. 

determination  of  blood,  lacrymation,  &c,  which,  in  such 
cases,  are  liable  to  be  occasioned  by  the  slightest  touch, 
and  which,  by  complicating  the  appearance  natural  to 
the  inflammation,  might  give  an  erroneous  view  of  the 
nature  of  the  case.  In  an  hospital,  the  pupils  should  not, 
on  any  account,  be  permitted  to  touch  the  eyes  of  a 
patient,  before  the  surgeon  has  made  his  examination. 

Tho  surgeon  shoidd,  in  succession,  glance  at  the  eye- 
brows and  orbital  margins,  the  eyelids  and  their  move- 

ments, the  borders  of  the  eyelids  and  state  of  the  eye- 
lashes, and  the  comers  of  the  eyes,  noting  the  presence 

or  absence  of  lacrymation.  He  should  then  pass  in 
review  the  form  and  appearance  of  the  eyeballs  generally 
— their  size  and  degree  of  prominence — movements  and 
direction — the  correspondence  of  their  axes — the  appear- 

ance and  colour  of  the  white  of  the  eye — the  aspect  of  the 
cornea — the  colour  of  tho  iris — and  tho  state  of  the  pupil. 

The  general  bearing  of  the  patient,  and  the  expression 
of  his  features,  should  not  be  left  unobserved.  The  in- 

formation thus  obtained  will  sometimes  reveal  the  nature 
of  the  case,  or  will  guide  in  the  further  exploration  of  it. 
By  the  general  bearing  of  the  patient,  and  tho  expression 
of  his  features,  it  will  be  seen,  for  example,  if  he  is 
affected  with  intolerance  of  light — if  he  be  blind  from 
amaurosis,  or  blind  from  cataract. 

Tho  patient,  intolerant  of  light,,  keeps  his  head  bent 
down,  and  covers  his  eyes  with  his  hands,  in  order  to 
protect  them  from  the  light.  The  eyelids  are  spasmodi- 

cally closed,  and  at  tho  same  time  the  eyebrows  are  knit 
and  depressed,  and  the  cheeks  drawn  up,  so  that  the 
whole  features  are  much  distorted ;  whilst  there  is  greater 
or  less  lacrymation. 

The  confirmedly  amaurotic  patient  steps  forward  with 
an  air  of  uncertainty,  his  head  thrown  back,  and 
the  eyes  wide  open — not  converged  and  fixed  on  any 
object,  but  staring  forward  as  if  on  vacancy — perhaps 
moving  about  in  an  oscillating  manner,  or  squinting ; 
the  cataractous  patient,  on  the  other  hand,  is  more  steady 
in  his  gait,  and  with  his  head  bent  downwards  and  to  one 
side,  has  eyes  shaded  with  his  hand  or  half-closed,  he 
moves  and  directs  the  eyes  naturally  and  steadily,  in  an 
exploratory  manner. 

This  survey,  constituting  the  first  step  in  the  objective 
exploration  of  the  eyes,  may  be  taken  during  the  time 
the  patient  is  coming  into  tho  room,  and  relating  the 
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history  of  Ms  case.  In  the  subsequent  steps  of  the  objec- 
tive exploration,  attention  should  be  carefully  directed  to 

the  relations  which  may  exist  between  the  appearances 

observed  and  the  patient's  sensations — pain,  tolerance  or 
intolerance  of  light,  and  state  of  vision  as  elicited  in  the 
subjective  exploration. 

Most  probably  the  general  objective  survey,  now  indi- 
cated, in  conjunction  with  the  subjective  examination,  to 

be  spoken  of  by-and-by,  will  direct  the  practitioner  to 
the  seat  of  the  disease.  On  this  part  ho  will  accordingly 
fix  his  attention,  and  subject  it  to  the  detailed  scrutiny 
necessary  to  enable  him  to  cuscriniinate  exactly  the 
nature  of  the  case. 

The  account  of  the  mode  of  conducting  the  objective 
exploration  of  the  different  parts  of  the  eye  in  detail,  to 
which  I  now  proceed,  will  necessarily  include  references 
to  the  principal  morbid  conditions  of  the  organ — in  fact, 
will  constitute  an  epitome  of  the  pathology  of  the  eye. 

1st.  Exploration  of  the  eyebrows  and  orbital  margins. 
The  affections  of  the  eyebrows  and  orbital  margins  do 

not  require  much  exploration  for  their  diagnosis ;  a  glance 
and  a  few  touches  being  in  general  sufficient,  except  in  the 
case  of  a  fistulous  opening  at  the  margin  of  the  orbit,  when 
it  may  be  necessary  to  introduce  a  probe  to  ascertain  the 
extent  and  direction  of  the  fistula,  and  state  of  the  bone. 

The  skin  forming  the  boundary  of  the  inner  canthus  of 
the  left  eye  of  a  man  who  had  had  syphilis  about  two 
years  before,  was  the  seat  of  what  appeared  a  small  ulcer 
covered  with  sloughy-looking  matter.  On  probing  this, 
the  instrument  could  be  passed  on  to  some  depth,  and  by 
directing  its  point  downwards,  it  entered  the  nose. 

In  injuries  and  affections  of  the  eyebrow  and  orbital 
margins,  the  eyelids  are  almost  necessarily  more  or  less 
implicated  ;  and  it  is  to  be  remarked,  that  in  the  case  of 
blows,  contusions  and  wounds  of  the  eyebrow  and  margin 
of  the  orbit,  there  may  have  occurred  extravasation  of 
blood  in  the  interior  of  the  eye,  laceration  of  the  internal 
tunics,  injury  of  the  fifth  pair,  concussion  of  the  retina, 
or  even  of  the  brain,  and,  as  a  consequence,  amaurosis. 
A  man  presented  himself  at  the  hospital  with  his  right 
eye  bound  up.  On  examination  there  was  found  a  slight 
wound  of  the  lower  eyelid,  and  some  swelling  of  both. 
Besides  this,  however,  paralysis  of  tho  facial,  abducens, 
and  oculo-rnotor  nerves  was  detected,  and  on  inquiry  it 

B  2 
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was  ascertained  that  the  patient  had  fallen  from  a  tree  on 
the  tipper  and  left  side  of  his  head  a  week  before.  The 
man  was  at  once  put  to  bed ;  but  in  the  course  of  two 
days  tetanus  came  on,  and  he  died  three  days  after. 

In  the  exploration,  attention  is  directed  to  the  state  of 
the  skin  all  round  the  margin  of  the  orbit,  and  of  the 
hairs  of  the  eyebrow.  Tho  skin  may  be  tho  seat  of  an 
eruption,  or  of  cicatrices.  Tho  hairs  may  have  fallen  off, 
Or  they  may  be  the  seat  of  phthciriasis.  Tumours  will 
not  un  frequently  come  under  notice  in  the  eyebrows,  or 
connected  with  the  margin  of  the  orbit.  Those  pre- 

senting themselves  a1  the  margin  of  tho  orbit  have  some- 
times their  origin  in  that  cavity  or  in  a  neighbouring  one. 

Such  tumours  may  bo  phlegmonous,  osseous,  fatty,  en- 
cysted, fibrous,  cancerous.  Foreign  bodies  also  may 

presenl  themselves  here.  The  injuries  met  with  are  burns, 
from  which  the  eyelids  in  general  suffer  most ;  contusions 
and  wounds  with  occhymosis. 

Tho  affections  found  more  particularly  seated  at  the 
margin  of  the  orbit,  besides  fracture,  &c,  which  may 
complicate  tho  injuries  just  referred  to,  are  inflammation 
and  abscess,  involving  tho  poriostcum  and  bone.  Abscess 
manifests  itself  by  a  swelling,  dark  red  at  first,  subse- 

quently yellowish.  Having  burst  or  been  opened,  the 
carious  or  necrosed  bone  is  felt  bare  and  rough,  on  the 
introduction  of  a  probe  through  tho  opening,  now  become 
fistulous.  Lastly,  the  margin  of  the  orbit  may  be 
thickened  from  periostosis,  or  hyperostosis,  or  be  the  seat 
of  an  exostosis,  or  of  an  osteo-sarcomatous  tumour, 

2nd.  Exploration  of  the.  eyelids,  and  their  tarsal  border,  in- 
cluding the  state  of  the  cilia  and  Meibomian  apertures. 

The  i mints  to  bo  noticed  in  regard  to  the  eyelids, 

are : — first,  their  position,  their  connections,  and  then- 
movements  ;  then  their  organic  condition  generally,  and 
that  of  their  tarsal  border  in  particular  ;  the  direction  of 
the  eyelashes,  the  state  of  the  Meibomian  apertures,  and 
of  the  Meibomian  discharge,  as  indicated  by  the  pre- 

sence or  absence  of  incrustation  of  the  eyelashes. 
The  morbid  changes  in  position,  which  tho  eyebds  may 

be  found  to  present,  are  cversion  or  ectropium,  inversion  or 
cntropium,  retraction  and  shortening  or  luyophthalmus.  The 

morbid  connections  are,  adhesion  to  each  other's  edges, 
or  anehyloblepharon,  which  may  be  either  mediate  or  im- 

mediate, total  or  partial,  congenital  or  accidental;  and 
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adhesion  of  the  inner  surface  of  one  or  both  eyelids  to  the 
globe,  or  symblepkaron,  which  may  likewise  be  mediate  or 
immechate,  total  or  partial. 

In  proceeding  to  indicate  the  morbid  changes  to  which 
the  moTemcnts  of  the  eyelids  are  subject,  it  may  be 
useful  to  premise  that  it  is  chiefly  by  the  movements  of 
the  upper  eyelid  that  the  open  or  closed  state  of  the  eye  is 
produced.  The  upper  eyelid  is  both  vertically  and  hori- 

zontally larger  than  the  lower,  and  in  the  closed  state 
during  sleep  covers  much  more  of  the  front  of  the  eye- 
ball ;  but  in  voluntary  or  forced  closure  of  the  eye,  the 
lower  eyelid  is  drawn  up,  being  at  the  same  time  im- 

pressed with  a  horizontal  movement  towards  the  inner 
angle  by  the  action  of  the  orbicularis  palpebrarum 
muscle,  and  meets  the  upper  lid  half-way.  Or,  if  the 
upper  lid  be  immovably  retracted  under  the  edge  of  the 
orbit,  either  by  disease,  or  by  the  finger  for  the  sake  of 
experiment,  the  lower  eyelid  can  of  itself  almost  entirely 
cover  the  whole  front  of  the  eyeball.  When  the  action  of 
the  orbicularis  ceases,  the  lower  eyelid  falls  back  into  its 
former  state  by  its  own  elasticity  and  that  of  the  skin  of 
the  cheek.  The  lower  eyelid  has  no  depressor  muscle 
analogous  to  the  levator  of  the  upper  eyelid.  In  the  skin 
of  the  lower  eyelid,  however,  there  appear  to  be  organic 
muscular  fibres,  by  the  tonic  contraction  of  which  the 
tarsal  border  is  capable  of  being  somewhat  depressed. 
This  depression  of  the  lower  eyelid  may  be  excited  by 
rapidly  stroking  its  surface  with  the  point  of  the  finger 
covered  with  a  handkerchief.  It  is  to  be  remarked  that 

by  this,  depression  of  the  lid  of  the  other  side,  though  un- 
touched, is  at  the  same  time  excited.  It  is  by  the  levator 

palpebrae  that  the  open  state  of  the  upper  eyelid  is  main- 
tained. In  winking,  the  upper  eyelid  falls  and  the  lower 

rises  considerably,  in  consecpience  of  the  momentary 
action  of  the  orbicularis. 

Nictitation  may  be  observed  to  be  morbidly  frequent. 
The  eyelids  may  be  affected  with  a  twitching  or  quivering 
motion,  which  is,  however,  sometimes  so  slight  as  not  to 
be  veiy  apparent  to  the  observer,  though  felt  by  the 
patient  himself  as  a  very  annoying  throbbing.  Or,  they 
may  bo  spasmodically  closed  intermittently,  or  remit- 

tently,  or  continuously — a  symptom  usually  of  the  pre- 
sence of  a  foreign  particle  in  the  eye,  inflammation  of  the 

conjunctiva,  or  of  intolerance  of  light. 
The  movements  again  may  bo  defective,  or  lost  from 
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paralysis.  There  may  be  a  constant  open  state  of  the  eye, 
from  palsy  of  the  orbicularis  muscle — paralytic  lagqphthal- 
ntus.  Or,  the  upper  eyelid  may  hang  down  over  the  eye 
from  palsy  or  atony  of  the  levator  palpebral  supeiioris — 

Fia.  1,    (From  Donders.) 

paralytic  ptosis.  In  the  former  case,  there  will  probably 
bo  found  palsy  of  the  other  muscles  of  the  same  side  of 
the  face ;  in  the  latter,  on  raising  the  eyelid  with  the 
finger,  the  eyeball  will  probably  be  found  more  or  less 
fixed  in  an  outward  direction  (Fig.  2),  incapable  of  being 
turned  inwards,  upwards,  or  downwards,  from  concomitant 
paralysis  of  those  muscles  of  the  eyeball  which,  in  com- 

mon with  the  levator  palpebroe,  are  supplied  by  the  third 
pair  of  nerves  ; — perhaps  also  dilatation  of  the  pupil. 

The  eyebds  may  be  the  subject  of  various  injuries,  such 
as  burns  and  scalds  ;  contusions  with  ecchymosis ;  wounds 
incised,  or  lacerated,  or  poisoned,  as  by  the  stings  of  the 
scorpion,  wasp,  &c. 

The  eyelids  are  sometimes  the  original  and  principal 
seat  of  erysipelas.  In  erysipelas  of  the  face  they  are 
always  involved.  They  may  be  the  seat  of  phlegmonous 
inflammation,  in  which  case  the  redness,  which  is  intense, 
and  swelling,  are  circumscribed,  and  the  part  very  painful 
to  the  touch.  Sometimes  they  present  black  sloughs 
from  gangrenous  inflammation.    Both  erysipelatous  and 
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phlegmonous  inflammation  of  the  eyelids  aro  to  be  dis- 
tinguished from  the  inflammatory  cedenia  of  those  parts, 

which  attends  some  of  the  inflammations  of  the  eye, 

especially  acute  inflammation  of  the  lacrynial  sac  and  the 
purulent  inflammations  of  the  conjunctiva. 

The  eyelids  are  often  simply  cedematous,  sometimes 
emphysematous. 
In  children  the  eyelids  are  frequently  affected  with 

porrigo  larvalis. 
The  eyelids  may  he  the  seat  of  syphilitic  ulcerations. 

In  infants  affected  with  syphilis,  the  eyelids,  and  other 
parts  of  the  face  and  body,  are  covered  with  an  eruption 
of  flat  broad  pustules  {syphilitic  impetigo),  which  break, 
scab,  and  spread.  Such  children  have  often  a  peculiarly 
wrinkled  and  withered  expression  of  face. 

The  eyelids  may  be  the  seat  of  noovus  maternus,  of 
warts,  and  of  different  kinds  of  tumours.  Lastly,  they 
may  be  found  cancerous. 

In  regard  to  the  tarsal  borders  of  the  eyelids,  it  is  to  be 
premised  that  they  are  broad  surfaces.  The  border  of  the 

upper  e3relid  is  about  one-twelfth  of  an  inch  broad  ;  that 
of  the  lower  about  one -fifteenth.    The  edge  bounding  the 

Fig.  2.    (From  Dcmders.) 
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border  anteriorly  corresponds  to  the  insertion  of  the  eye- 
lashes and  is  round.  The  posterior  edge  is  much  sharper 

and  more  defined  than  the  preceding,  and  is  the  place 
where  the  delicate  integument  of  the  border  of  the  eyelid 
is  continued  into  tho  palpebral  conjunctiva.  On  the 
border  of  either  eyelid,  between  the  two  edges  or  boun- 

daries just  described,  but  nearer  tho  posterior  than  the 
anterior,  and  parallel  to  them,  there  is  observable,  on 
close  inspection,  a  row  of  minute  pores — the  excretory 
mouths  of  the  Meibomian  follicles.    Fig.  3,  p.  11. 

Tho  tarsal  border  of  the  eyelids  may  be  found  inflamed 
— perhaps  ulcerated  [ophthalmia  tarsi),  in  which  case  the 
eyelashes  will  be  incruated  partly  with  dried  Meibomian 
discharge,  partly  with  the  discharge  from  tho  ulcers. 
Hordeolum,  or  stye,  is  a  furuucular  form  of  inflammation 
of  tho  freo  margin  of  tho  eyelids.  Inflammation  and 
abscess  of  the  Meibomian  follicles  simulate  the  appear- 

ance of  stye  externally,  but  is  a  rarer  occurrence.  The 
eyelids,  at  their  edges,  or  close  to  their  edges,  may  pre- 

sent small  tumours,  thickening,  and  callosity,  unattended 
by  any  great  degree  of  inflammation,  viz.,  chalazion, 
tylosis,  &c. 

The  eyelashes  aro  sometimes  the  scat  of  phiheiriasis, 
which  is  apt  to  bo  overlooked,  except  a  close  inspection 
with  a  magnifying-glass  bo  made.  Madarosis,  or  loss  of 
the  eyelashes,  is  at  once  recognised. 

The  eyelashes  aro  often  found  in  greater  or  less  numbers 
turned  in  against  and  irritating  the  eyeball,  constituting 
trichiasis  and  distich iasis.  Tho  surgeon  should  always 
take  particular  care  to  assure  himself,  therefore,  of  the 
direction  of  tho  oyolashos  in  cases  of  chronic  ophthalmia  ; 
and  in  order  to  do  so,  and  to  see  properly  tho  broad 
surface  of  the  tarsal  border,  and  the  state  of  tho  Meibo- 

mian apertures,  the  eyelids  should  be  slightly  everted  by 
gentle  pressm-o  with  the  point  of  the  finger  on  tho  skin  of 
the  eyelid,  the  eyelashes  being  kept  between  the  finger 
and  the  skin. 

I3y  this  means  it  will  generally  be  at  once  seen  if  any  of 
the  eyelashes  are  growing  in  against  the  eyeball.  Some- 

times, however,  such  eyelashes  are  so  pale  and  fino  that 
they  are  apt  to  escape  notice.  The  presence  of  these  may 
often  be  detected  by  attention  to  the  following  point  when 
they  might  otherwise  be  overlooked : — the  tears,  of  which 
there  is  in  such  cases  generally  more  than  usual,  rise  up 
around  the  pale  misdirected  eyelashes,  and  between  the 
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eyelid  and  eyeball,  by  capillary  attraction,  and  occasion  a 
marked  reflection  of  light  at  the  place.  It  is  necessary  to 
look  not  only  for  inverted  eyelashes,  bnt  also  for  hairs  that 
may  be  growing  in  unusual  situations,  as,  for  example, 

the' inner  surface  of  the  tarsal  border.  The  internal  angle 
of  the  eye  should  also  be  examined,  lest  any  of  the  small 
hairs  which  naturally  grow  from  the  caruncula  lacrymalis 
may  have  become  a  source  of  irritation  from  a  morbid 
increase  of  their  length.  In  making  this  examination  for 
faulty  eyelashes,  the  aid  of  a  magnifying-glass  is  required. 

"We  occasionally  find,  especially  in  children  labouring under  scrofulous  ophthalmia,  a  fasciculus  of  the  eyelashes 
of  the  upper  eyelid  at  the  outer  corner,  which  has  been 
accidentally  turned  in  under  the  lower  eyelid,  and  re- 

tained in  this  false  position  by  spasmodic  nictitation. 
One  or  more  of  the  Meibomian  apertures  may  become 

covered  with  a  thin  film,  apparently  of  epidermis,  which 
prevents  the  escape  of  the  secretion,  so  that  the  latter 
accumulates  and  raises  tho  film  up  into  a  small  elevation 
like  a  plilyctenula.  The  Meibomian  discharge  is  in- 

creased, whenever  there  is  any  irritation  of  the  edges  of 
the  eyelids,  and  especially  of  the  palpebral  conjunctiva. 

The  posterior  edge  of  the  tarsal  border,  which  is  in  its 
natural  state  sharply  defined,  may  be  found  rounded  or 
obliterated,  in  consequence  of  chronic  inflammation  of  the 
palpebral  conjunctiva  and  of  the  integument  of  the  tarsal 
border. 

3rd.  Exploration,  of  the  conjunctival  surface  of  the  eyelids, 
and  of  the  palpebral  sinuses. 

The  lower  eyelid  is  everted  for  the  purpose  of  examining 
its  inner  surface,  by  simply  drawing  down  the  skin  of  the 
lid  and  cheek ;  and  in  order  that  the  lower  palpebral 
sinus  may  be  fully  exposed,  the  patient  is  to  be  desired  to 
turn  the  eyeball  upwards,  while  the  lower  eyelid  is  thus 
held  down  and  everted. 

The  upper  eyelid  does  not  admit  of  being  so  readily 
everted  as  the  lower;  and  as  the  operation  is  attended 
with  some  uneasiness  to  the  patient,  it  ought  not  to  be 
had  recourse  to  unless  the  glimpse  of  the  inner  surface  of 
the  eyelid,  which  may  be  obtained  by  raising  the  upper 
eyelid,  and  drawing  it  slightly  from  contact  with  tho 
eyeball  by  pressing  up  the  skin  of  the  eyebrow  and  eyelid 
itself,  prove-  insufficient  to  satisfy  tho  surgeon  of  the  state 
of  the  parts.    If  there  is  reason  to  suppose  that  a  foreign 
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body  is  lodged  under  the  eyelid,  then  eversion  is  the  only 
means  of  detecting  and  removing  it. 

In  order  to  evert  the  upper  eyelid;  lay  hold  of  the  eye- 
lashes between  the  forefinger  and  thumb  of  the  right 

hand,  for  the  right  eye — and  vice  versd — in  such  a  way, 
that  whilst  the  eyelashes  are  securely  held,  the  points  of 
the  thumb  aud  forefinger  may  extend  a  bttle  beyond  their 
insertion,  so  that  the  former  may  be  applied  to  the  broad 
border,  and  the  latter  to  the  outer  surface  of  the  eyelid. 
Having  thus  got  a  secure  hold  of  the  eyelid,  draw  it  away 
from  contact  with  the  eyeball)  and  then,  whilst  applying 
counter  pressure  downwards  on  tho  outer  surface  of  the 
eyelid,  opposite  the  orbital  margin  of  the  tarsal  cartilage, 
raise  the  ciliary  margin  upwards.  The  counter  pressure 
may  be  applied  either  by  the  thumb  of  the  freo  hand,  or, 
what  most  people  find  better  adapted  to  the  purpose,  by  a 
thick  probe.  Another  mode  of  everting  the  upper  eye- 

lid, which,  however,  does  not  succeed  well  when  there  is 
much  swelling,  is  this: — The  patient  being  directed  to 
look  downwards,  tho  point  of  tho  forefinger  of  the  right 
hand,  if  it  bo  tho  loft  oyo  of  tho  patient  which  is  to  be 
operated  on,  and  vice  versd,  is  applied  a  little  above  the 
orbital  margin  of  the  tarsal  cartilage,  and  by  a  sbght 
pressure  tho  upper  eyelid  is  brought  down  before  the 
lower,  its  freo  border  being  turned  forwards  at  the  same 
time.  By  then  applying  tho  thumb  to  the  conjunctival 
surface  the  eyelid  is  got  hold  of,  and  may  be  everted  by 
bearing  somewhat  on  its  outside  with  the  forefinger. 

The  whole  extent  of  tho  upper  palpebral  sinus  cannot 
be  exposed  like  the  lower.  To  explore  it  a  probo  must  be 
used,  whilst  the  everted  Hd  is  kept  as  much  as  possible 
withdrawn  from  the  eyeball,  and  the  patient  directed  to 
look  downwards. 

By  everting  the  eyelids,  the  state  of  the  palpebral 
conjunctiva  is  ascertained ;  whether  it  be  inflamed  or 
granular,  and  whether  there  be  growths  connected  with 

or  projecting  at  the  inner  surface  of  the  eyelids,  as  cha- 
lazia. The  state  of  the  Meibomian  glands  is  likewise 

ascertained.  By  the  eversion  of  the  upper  eyelid  foreign 
bodies  in  the  eye  are  readily  detected  and  removed ;  small 
particles  being  especially  Hable  to  adhere  to  its  inner 
surface. 

The  palpebral  conjunctiva  and  edge  of  the  eyelids  I 
have  found  the  seat  of  diffused  vascular  mevus  simulating 
inflammatory  congestion. 
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4th..  Exploration  of  the  angles  of  the  eye,  and  of  the  lacrymal 
organs  as  regards  their  general  state. 

The  inner  and  outer  corners  of  the  eye,  -where  the  eye- 
lids join,  are  called  canthi.  The  outer  canthus,  generally 

speaking,  forms  an  acute  angle  ;  but  on  close  examination 
it  is  observed  that  the  apex  is  rounded  off,  somewhat 
prolonged  and  turned  slightly  downwards.  The  con- 

formation of  the  inner  canthus  is  altogether  peculiar  and 
rather  complicated.  At  the  inner  canthus,  the  palpebral 
fissure  is  prolonged  into  a  secondary  fissure,  the  borders 
of  which  being  destitute  of  cartilage,  are  not  firm  and 
square,  but  soft  and  rounded.  The  secondary  fissure  is 
closed  by  the  action  of  the  orbicularis  muscle  at  the  same 
time  as  the  eyelids.  The  space  within  the  inner  or  nasal 
canthus  is  called  lacus  lacrymalis. 

The  state  of  the  outer  canthus  is  readily  ascertained  by 
slightly  drawing  the  eyelids  from  each  other.  The  most 
ordinary  morbid  condition  met  with  there,  is  abrasion  or 
ulceration  of  the  skin.  Sometimes  there  is  eversion — 
sometimes  inversion. 

Fig.  3. 

An  eye,  -with  the  eyelids  divided  vertically,  and  the  outer 
halves  everted,  to  show  the  orifices  of  the  ducts  of  the  la- 

crymal gland,  into  which  hairs  are  inserted.  The  letters  a 
and  b  indicate  respectively  the  upper  and  the  lower  puncta 
lacrymalia.  Along  the  border  of  the  eyelids  are  observed 
the  Meibomian  apertures. 

The  parts  situated  at  the  inner  canthus  are  exposed,  by 
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drawing  the  eyelids  from  each  other,  and  at  the  same  time 
slightly  everting  them.  At  the  inner  extremity  of  the 
border  of  either  eyelid,  where  the  fissure  of  the  nasal 
canthus  begins,  the  papillary  eminence  called  lacrimal  pa- 
pilla  is  seen,  with  the  smail  orifice  in  its  summit  called 
laorymal  point,  of  such  a  size  as  to  admit  a  bristle.  These 
lacrymal  points  are,  from  their  larger  size  and  situation, 
sufficiently  conspicuous  not  to  bo  confounded  with  a 
Meibomian  aperture.  In  the  natural  stato,  the  lacrymal 
papilla?  aro  inclined  towards  the  lacus  laerymalis.  The 
Lower  papilla  is  somewhat  more  prominent  than  the  upper, 
and  situated  somewhat  moro  towards  the  temple.  Within 
the  subslani  f  the  rounded  borders  of  the  secondary 
fissure  at  tin.'  inner  canthus,  the  lacrymal  canalicules  run 
from  the  lacrymal  points  convergingly  to  the  lacrymal 
sac.  At  the  bottom  of  tho  lacus  laerymalis,  is  the 
lacrymal  carunelo,  and  betweon  it  and  tho  white  of  the 
eye,  t  be  semilunar  fold.  Tho  semilunar  fold  and  lacrymal 
caruncle  may  bo  found  swoln  and  enlarged  (encanthus  in- 
fla/mmatoria);  sometimes  tho  scat  of  growths  (encantkia 
fungota). 

In  reference  to  tho  exploration  of  the  stato  of  the 
secreting  lacrymal  organs,  it  is  to  bo  remembered  that 
the  lacrymal  gland  consists  of  two  masses,  an  upper  and  a 
lower.  Tho  former  is  that  which  lios  in  the  lacrymal 
fossa  of  the  frontal  hone  ;  the  latter,  composed  of  a  loosely 
connected  aggregation  of  small  lobules,  extends  from  the 
upper  mass  down  to  tho  outer  part  of  the  upper  margin 
of  tho  tarsal  cartilago  of  the  upper  eyelid,  in  the  substance 
of  which  it  lies  at  tho  outer  part,  and  may  bo  seen  shining 
through  the  conjunctiva  on  everting  tho  upper  eyelid. 
Tho  ducts  of  tho  lacrymal  gland  aro  some  twelve  in 
number  or  more,  very  slender,  and  open  by  as  many 
minute  orifices  on  tho  surface  of  the  conjunctiva,  lining 
the  inside  of  tho  upper  eyelid,  arranged  in  a  row,  extend- 

ing from  the  outer  canthus  inwards  for  about  half  an 
inch,  and  parallel  to,  but  a  little  above,  the  outer  part  of 
the  upper  margin  of  the  tarsal  cartilage.  One  or  two  may 
also  be  met  with  on  the  inner  surface  of  the  lower  lid 

near  the  outer  canthus.    Fig.  3. 
In  exploring  the  derivative  lacrymal  organs,  the  ap- 

pearance of  the  region  of  tho  lacrymal  sac  should  bo 
particularly  noted.  If  there  is  marked  redness,  circum- 

scribed swelling,  and  pain  even  on  the  slightest  touch, 
with  great  oedema  of  the  eyelids,  tho  case  is  one  of  acute 
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dacryocystitis.  If  there  is  less  marked  redness,  merely 
unnatural  fulness,  with  pain  only  on  pressure,  and  when 
pressmo  is  made,  if  there  takes  place  regurgitation  of 
tears  with  puriform  mucus,  through  the  puncta,  the  case 
is  one  of  chronic  dacryocystitis.  If  there  is  a  large  indo- 

lent hunour,  more  or  less  hard,  perhaps  livid,  pressure  on 
which  does  not  cause  any  evacuation  of  matter  either 
through  the  puncta  or  into  the  nose,  the  case  is  one  of 
mucocele ;  it  is  to  be  remembered,  however,  that  exostosis 
of  the  bony  wall  behind  the  lacrymal  sac  sometimes 
occurs,  causing  a  tumour  of  closely  similar  characters. 
If  there  is  a  large  flaccid  tumour  without  pain,  much  or 
any  redness,  readily  yielding  to  the  pressure  of  the  finger  ; 
and  if  on  that  pressure  a  mucous  matter  is  evacuated 
through  the  puncta,  but  especially  into  the  nose,  the  case 
is  one  of  relaxation  of  the  lacrymal  sac.  Lastly,  if  there  is 
a  fistulous  opening  leading  into  the  sac,  the  case  is  one  of 
fistula  of  the  lacrymal  sac. 

Inflammation  of  the  skin  and  subjacent  cellular  tissue 

in  the  region  over  the  lacrymal  sac  sometimes  occvu's, 
running  into  diffuse  abscess  (anchilops),  which,  bursting 
externally,  leaves  a  sinuous  ulcer  (ay Hops).  This  sinus 
sometimes  communicates  by  ulceration  with  the  lacry- 

mal sac,  constituting  what  is  called  spurious  fistula  of  it. 
The  state  and  position  of  the  lacrymal  pa2)ilke  and 

puncta  shoidd  next  be  examined.  The  latter  are  some- 
times found  congenitally  imperforate. 

In  addition  to  the  examination  now  detailed,  instru- 
mental exploration  of  the  derivative  lacrymal  passages 

may  in  certain  cases  be  required,  to  determine  the  nature 
and  seat  of  obstruction.  But  for  this,  see  under  the  head 
of  diseases  of  the  lacrymal  organs.  The  nostrils  at  the 
same  time  require  to  be  looked  to. 

The  state  of  the  lacrymal  discharge  is  to  be  noted.  If  the 
eye  is  overflowing  in  tears,  it  is  to  be  determined  whether 
this  is  owing  to  increased  discharge  from  the  gland — 
epiphora — or  to  diminished  or  obstructed  derivation  of  the 
tears  towards  the  nose  —  stillicidium  lacrymarum.  The 
point  is  determined  by  ascertaining  the  state  of  the  deri- 

vative apparatus.  If  this  is  free  from  disease,  the  case  is 
one  of  epiphora ;  if  not,  it  is  one  of  stillicidium.  It  is, 
however,  to  be  observed,  that  stillicidium  and  epiphora 
may  co-exist. 
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5th.  Examination  of  the  form  and  appearance  of  the  eyebalk 
generally,  their  size,  degree  of  prominence,  and  consistence. 

The  eyeballs,  otherwise  healthy,  may  be  unusually  pro- 
minent, apparently  from  infiltration  of  the  orbital  cellular 

tissue.  This  state  of  eyes  is  sometimes  found  along  with 
anaemia  and  goitre.  In  a  case  of  hemorrhagic  extrava- 

sations in  different  parts  of  the  body,  there  was  intra- 
ocular extravasation,  and  extravasation  within  tho  orbital 

capsule,  giving  rise  to  exophthalmos.  In  inflammation 
of  tho  orbital  capsule  there  is  inflammatory  exudation 
within  it,  and  under  the  conjunctiva,  giving  rise  to  great 
prominence  of  the  eyeball,  and  distension  of  the  eyelids. 
The  exudation  under  the  conjunctiva  in  this  case,  consti- 

tuting one  form  of  chemosis,  is  not  so  great  around  the 
cornea  as  at  tho  circumforoneo  of  tho  eyeball.  In  a  case 
of  eohinococcus  cyst  in  the  orbit,  tho  oyeball  was  pro- 

truded and  disorganisod  [exophthalmia). 
When  the  eye  is  prominent  from  tho  presenco  of  a 

growth  in  the  orbit,  it  will  probably  bo  at  tho  same  time 
misdirected. 
Prominent  eyes  point  to  a  myopic  state  of  sight ; 

sunken  eyes  to  tho  opposite  state  of  hypermetropia. 
In  general  dropsical  enlargement,  the  eyeball  may  not 

be  much,  if  at  all,  misshapen,  nor  also  in  the  early  stages 
of  oneephaloid  tumour,  &c.  But  in  staphylomatous  en- 
largement,  and  when  the  encephaloid  tumour  is  much 
advanced,  there  is  very  evident  alteration  of  form  and 
appearance,  as  well  as  increase  of  size  and  prominence. 

In  atrophy,  the  appearance  of  the  eyes,  in  all  these 
respects,  may  bo  little  or  not  at  all  changed,  but  it  is 
found  soft  to  tho  touch.  In  a  greater  degree  of  atrophy, 
the  eyeball  is  indented  in  the  situation  of  the  insertions  of 
the  recti  muscles. 

The  eyeball  is  sometimes  found  congenitally  very  small 
{microphthalmos). 

Consistence  of  the  eyeball  to  the  touch. — By  pressing  on 
the  eyeball  with  the  finger  through  the  medium  of  tho 
tarsal  edge  of  ono  of  the  eyelids,  the  consistence  of  tho 
eyeball  should  be  ascertained ;  whether  it  be  normal  or  of 
unusual  hardness  or  softness.  Hardness  of  the  eyeball 
indicates  too  great  quantity  of  the  vitreous  humour.  Soft- 

ness or  flexibility  of  the  cornea  or  sclerotica,  indicates 
atrophy  of  the  vitreous  body.  In  either  case,  and  some- 

times even  when  the  eyeball  is  of  natural  consistence, 
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j  there  may  be  dissolution  of  the  hyaloid  membraneous 
structure. 

6th.  Examination  of  the  direction  and  movements  of  the 

eyeballs. 

In  simple  convergent  strabismus,  or  squint,  one  eye  is 
habitually  turned  inwards,  while  the  other  is  properly 
directed  ;  in  divergent  squint,  the  misdirection  of  the  eye- 
is  outwards. 

In  strabismus,  if  the  properly  directed  eye  be  shut,  the 
patient  immediately  regains  command  over  the  previously 
squinting  eye  so  as  to  bo  ablo  to  direct  it  to  any  object. 

Both  eyes  are  usually  affected  with  squint,  though  one 

only  appears  to  be  so.  To  determine  this,  in  the  case  of  con- 
vergent squint,  for  example,  cover  the  eye  which  appears 

well  directed,  by  holcbng  the  hand  before  it,  and  desire 
the  patient  to  look  straight  before  him  with  the  previously 
distorted  eye.  While  he  is  doing  so,  look  behind  the 
hand  at  the  other  eye,  and  it  will  now  be  seen  distorted. 

Convergent  strabismus  is  generally  met  with  in  chil- 
dren, or  is  found  to  have  originated  in  childhood,  and  to 

be  in  a  large  proportion  of  cases  connected,  as  has  been 
shown  by  Dr.  Donders,  with  a  hypermetropic  state  of 
sight. 

Divergent  strabismus,  on  the  contrary,  usually  mani- 
fests itself  at  a  later  period  of  life,  and  occurs  in  connec- 

tion with  a  myopic  state  of  sight. 
It  has  been  above  (page  6)  remarked,  that  in  paralytic 

ptosis  the  eyeball  may  be  found  incapable  of  being  turned 
inwards,  upwards,  or  downwards,  from  coincident  paralysis 
of  the  internal,  superior  and  inferior  recti  muscles,  which, 
in  common  with  the  levator  palpebrte,  are  supplied  by  the 
third  pah  of  nerves. 

•  Incapacity  to  turn  the  eye  in  the  above-mentioned 
directions  may,  however,  not  be  accompanied  by  much, 
if  any,  ptosis.  The  power  of  the  external  rectus  being 
unimpaired,  the  eyeball  is  readily  turned  towards  the 
temple.  The  case,  therefore,  might  at  first  sight  be  taken 
for  one  of  divergent  strabismus.  The  continued  inability 
to  turn  the  eyeball  inwards  when  the  opposite  eye  is  shut, 
will,  however,  at  once  distinguish  it  from  that  defect; 
whilst  the  concomitant  paralysis  of  the  superior  and 
inferior  recti  will  point  to  the  nature  of  tho  case. 

Inability  to  turn  tho  eyeball  outwards  indicates  para- 
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lysis  of  the  external  rectus.  As  there  is  some  inclination 
inwards  in  consequence  of  the  unrestrained  action  of  the 
internal  rectus,  the  case  requires  to  be  distinguished  from, 
convergent  strabismus.  15y  closing  the  opposite  eye, 
therefore,  it  will  be  seen  that  the  patient  is  still  unable  to 
turn  the  eye  towards  the  temple. 

Such  cases  of  luadtaa,  or  immobility  of  the  eye  in  a 
particular  direction  from  paralysis,  are  to  be  distinguished 
from  the  luscitas  depending  on  organic  contraction,  &c, 
of  the  muscle  of  the  side  to  which  the  eyeball  is  turned. 
Cases  sometimes  come  under  notice  in  which  immobility 
of  the  eyeball  inwards,  with  undue  prominence  of  it  and 
retraction  of  the  semilunar  fold,  has  resulted  from  the 
Operation  for  convergent  squint. 

A  partial  rotatory  movement  of  tho  eyeball  to  and  fro 
on  its  antero-posterior  axis  (oscillation)  may  be  met  with  ; 
or  a  movement  from  side  to  side — (nystagmus).  These 
irregular  movoinents  of  tho  oyo  aro  of  most  common 
occurrence  in  persons  whoso  sight  has  boon  defective  from 
an  early  period  of  life. 

7th.  Exploration  of  the  (interior  surface  of  the  eyeball. 

Tho  points  to  be  noted  in  this  examination  are : — the 
state  of  tho  white  of  tho  eyo,  that  is,  of  tho  ocular  con- 

junctiva,  ami  cit'  lli<!  anterior  pari  of  the  sclerotica,  in- cluding the  expansion  of  tho  tendons  of  the  recti  muscles 
underneath,  and  the  stato  of  the  surface  of  the  cornea. 

Mode  of  <  xposi inj  the  front  of  the  eyeball  for  examination. 
— The  patient  should  bo  seated  by  a  window,  in  such  a 
way  that  the  light  falls  obliquely  on  tho  eye  to  be  ex- 

amined from  the  temporal  side.  The  surgeon,  then, 
placed  before  the  patient,  applies  the.  pulp  of  his  thumb 
on  the  skin  of  the  upper  eyelid,  previously  well  dried, 

near  its  ciliary  margin  whilst  it  is  gently  closed,  and* 
raises  it  by  traction  of  the  skin.  In  doing  this,  no  pres- 

sure should  be  made  on  the  eyeball,  but  tho  skin  of  the 
raised  eyelid  may  be  secured  by  pressure  against  the 
margin  of  the  orbit.  The  lower  eyebd  is  to  be  depressed 
to  the  extent  that  is  necessary  in  a  similar  way,  by  the 
fore  or  middle  finger  of  the  other  hand.  In  separating 
the  two  eyelids,  however,  it  is  to  be  remembered  that 
when  the  upper  is  much  raised,  the  lower  should  not  bo 
much  depressed  ;  and  when  the  lower  is  much  depressed, 
the  upper  should  uot  be  much  raised,  in  order  to  avoid 
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putting  the  external  commissure  too  much  on  the 
stretch. 

The  eyelids  being  thus  opened,  the  surgeon  can  look 
directly  into  the  eye,  or  from  any  one  side,  by  requesting 
the  patient  to  move  the  eye  in  different  directions. 

To  avoid  irritating  the  eye  too  much,  the  eyelids  should 
not  be  kept  more  than  a  few  seconds  separated  at  a  time ; 
they  should  be  occasionally  allowed  to  close,  and  after  a 
few  seconds,  reopened  when  the  examination  requires  to 
be  prolonged. 

For  the  examination  of  the  eyes  in  children,  especially 
when  affected  with  intolerance  of  light  and  blejjharo- 
spasmus,  considerable  management  is  required,  and  even 
some  degree  of  gentle  force. 

The  surgeon  is  to  seat  himself  on  a  chair,  with  a  towel 
folded  longways,  laid  across  his  knees.  On  another  chair, 

on  the  surgeon's  left  hand,  and  a  little  in  front  of  him, 
the  nurse,  with  the  child,  sits  in  such  a  way  that  when 
she  lays  the  child  across  her  lap,  its  head  may  be  received 
on  the  towel,  and  between  the  knees  of  the  surgeon,  and 
thus  held  steadily.  The  nurse  now  confines  the  arms 
and  hands  of  the  child,  whilst  the  surgeon,  having  dried 
the  eyelids  with  a  soft  linen  cloth,  proceeds  to  separate 
them  by  applying  the  point  of  the  forefinger  of  one  hand 
to  the  border  of  the  upper  eyebd,  and  the  point  of  the 
thumb  of  the  other  hand  to  the  border  of  the  lower,  and  then 
sliding  them  against  the  eyeball,  but  without  pressing  on 
it,  towards  their  respective  orbital  edges.  This  mode  of 
proceeding  obviates  the  eversion  of  the  eyelids,  which  is 
so  apt  to  take  place  under  the  circumstances.  The  eye- 

lids being  thus  opened,  they  are  readily  kept  so  during 
the  examination,  by  the  command  which  tho  points  of 
the  finger  and  thumb,  resting  against  the  edges  of  the 
orbit,  have  of  their  borders. 

By  this  means  the  whole  front  of  the  eyeball  is  exposed, 
but  it  often  happens  that,  to  avoid  the  light,  the  eye  is 
spasmodically  turned  up,  so  that  the  cornea  is  in  a  great 
measure  concealed.  By  waiting  a  few  seconds,  however, 
enough  of  it  will  in  general  come  into  view  to  enable  tho 
surgeon  to  judge  of  tho  state  in  which  the  eye  is.  Having 
completed  this  part  of  the  exploration,  there  is  not  much 
difficulty  in  so  everting  the  eyelids  as  to  ascertain  the 
state  of  the  palpebral  conjunctiva. 

State  of  the  white  of  the  eye — ocular  conjunctiva. — The' 
ocular  conjunctiva  is  connected  to  the  sclerotica  under- 

C 
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neath  by  cellular  tissue  loose  enough  to  allow  the  former 
to  slide  somewhat  upon  the  latter.  At  the  margin  of  the 
cornea  the  cellulo -vascular  and  nervous  basis  of  the 
sclerotic  conjunctiva  stops  —  what  of  the  conjunctiva 
extends  over  the  cornea  being  reduced  to  the  epithe- 
Hum.  This  epithelium,  however,  forms  a  thicker  layer 
than  on  the  sclerotic  conjunctiva.  It  is,  of  course, 
intimately  adherent  to  the  proper  substance  of  the 
cornea. 

Tho  bloodvessels  of  the  ocular  conjunctiva  ramify  in  a 
direction  from  the  circumference  of  the  eyeball  towards 
tho  cornea,  and  form  a  vascular  circle  or  wreath  around 
it,  but  send  no  vessels  in  tho  healthy  state  into  it.  Ex- 

cept tho  ramifications  of  the  seven  recto-muscular  veins, 
which  are  often  enlarged  and  tortuous,  the  vessels  of  the 
ocular  conjunctiva  can  be  seon  only  in  the  inflamed  state 
of  the  membrane. 

The  presence  or  absence  of  redness  is  a  point  which 
should  bo  first  noted  in  exploring  tho  state  of  the  ocular 
conjunctiva.  If  there  is  redness,  it  is  easy  to  determine 
whether  it  bo  the  redness  of  ecchyinosis  or  the  redness  of 
inflammatory  congestion.  Tho  redness  of  ecchyinosis  is 
dark  and  occurs  in  patches,  abruptly  defined,  without 
any  appearance  of  vascular  ramifications;  whilst  the 
redness  of  inflammatory  congestion  jiresents  contrary 
characters,  as  will  be  detailed  in  their  proper  places. 

Tho  ocular  conjunctiva  may  bo  the  seat  of  pustules,  or 
of  growths  of  various  kinds,  such  as  pterygium,  Pingue- 

cula, warts,  fungus,  trichosis,  and  the  like.  It,  as  well 
as  tho  palpebral  conjunctiva,  and  even  the  cornea,  may 
be  found  stained  of  a  dark  obve  hue  froni  the  long- 
continued  use  of  nitrate  of  silver  drops. 

Injuries  of  the  conjunctiva,  whether  mechanical  or 
chemical,  force  themselves  on  the  attention ;  as  also,  in 

general,  the  presence  of  foreign  bodies  in  the  oculo- 
palpebral  space. 

The  cellular  tissue  between  the  conjunctiva  and  sclero- 
tica is  sometimes  the  seat  of  extravasations  of  blood, 

subconjunctival  ecchyinosis;  sometimes  the  seat  of  serous 
exudation,  as  in  the  oedema  attending  erysipelatous 
ophthalmia  ;  sometimes  the  seat  of  a  more  serious  inflam- 

matory exudation  by  which  the  conjunctiva  is  much 
raised  up  around  the  cornea,  less  so  at  the  chcuniference 
of  the  eyeball,  constituting  that  fomi  of  chemosis  which  is 
common  in  the  purulent  mflammations  of  the  conjunc- 
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tiva.  It  may  also  be  the  seat  of  emphysema,  and  is 
occasionally  so  of  phlegmon. 

State  of  the  white  of  the  eye — sclerotica,  including  the 
tunica  tendinea,  or  expansion  of  the  tendons  of  the  recti 
muscles. — In  the  natural  state,  the  sclerotica,  including  the 
tunica  tendinea,  is  white  and  glistening,  like  other  fibrous 
membranes.  The  pecubar  appearance  of  the  white  of  the 
eye  is  owing  to  its  shining  through  the  semi-transparent 
conjunctiva.  The  bluish  tinge  of  the  white  of  the  eye  in 
childhood  is  owing  to  the  thinness  of  the  sclerotica  at  that 
time  of  life,  allowing  the  dark  choroid  to  shine  through. 

In  the  healthy  state,  the  sclerotica  is  even  more  blood- 
less than  the  conjunctiva.  The  bloodvessels  seen  in  it  in 

certain  inflammations  are  very  minute,  and  converge  in 
straight  lines  towards  the  margin  of  the  cornea.  Opposite 
the  insertion  of  the  ciliary  ligament,  some  of  these  vessels 
pierce  the  sclerotica  to  gain  the  interior  of  the  eyo,  where 
they  join  the  vessels  of  the  iris ;  whilst  others  anastomose 

with  the  cii'cumcorneal  vessels  of  the  conjunctiva. 

Sclerotic 
vascu- 
larity. 

Conjunc- tival vas- cularity. 

FlO.  4. 

If  the  white  of  the  eye  is  red  from  inflammation,  the 
seat  of  the  vascularity,  whether  in  the  conjunctiva  or 
sclerotica,  becomes  a  question.  In  conjunctival  inflam- 

mation, the  vessels  of  the  sclerotic  conjunctiva  are  large, 
somewhat  tortuous,  and  arranged  in  a  reticular  manner  ; 

c  2 
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the  colour  is  scarlet,  or  brick  red,  and  it  may  be  deeper 
towards  the  orbit,  but  more  or  less  shaded  off  towards  the 
cornea.  In  sclerotic  injection,  the  redness  is  in  the  form 
of  a  pink  or  lake-coloured  zone,  encircling  the  cornea ; 
the  injected  vessels  being  very  minute,  and  disposed  in 
straight  radiating  lines,  as  if  from  its  margin,  where  the 
tint  is  deeper,  whilst  it  is  shaded  off,  and  disappears 
towards  the  orbit,  tho  converse  of  what  occurs  in  the  in- 

jection attending  conjunctival  inflammation.  The  seat  of 
tho  injected  vessels,  whether  in  tho  sclerotic  conjunctiva, 
or  in  or  on  the  sclerotica  itself,  is  easily  proved,  supposing 
any  doubt  exist,  by  making  tho  conjunctiva  slide  on  the 
sclerotica,  when  tho  vessels,  if  seated  in  the  conjunctiva, 
will  bo  observed  to  move  along  with  it,  whereas,  if  seated 
in  the  sclerotica,  or  closely  applied  to  its  surface,  they 
will  remain  stationary.  When  both  conjunctiva  and 
sclerotica  are  injected  at  the  same  time,  the  pink  hair-like 
vessels  of  tho  sclerotica  arc  seen  stationary  through  the 
larger  meshes  of  the  sliding  conjunctiva.  But  when  the 
conjunctiva  is  very  muck  injected,  tho  stato  of  the  scle- 

rotica cannol  be  seen. 
Such  arc  the  characters  of  conjunctival  and  sclerotic 

vascularity  generally.  Certain  varieties  remain  to  be 
noticed,  viz.  : — The  circumscribed  spot  of  injection  with  a 
small  pustulo  or  flake  of  matter  in  the  middle,  seated  in 
tho  ocular  portion  of  tho  conjunctiva  at  some  little 
distanco  from  the  margin  of  tho  cornea,  which  presents 
itself  in  pustular  ophthalmia.  The  fasciculus  of  enlarged 
vessels  in  tho  conjunctiva  running  towards  the  cornea, 
which,  at  its  edge  or  towards  its  middle,  is  the  seat  of  a 
phlyctcmda,  or  ulcer,  so  common  in  scrofulous  ophthal- 

mia. Fascicular  vascularity  in  the  situation  of  the  tendi- 
nous insertion  of  tho  recti  muscles, — most  commonly  the 

external  rectus, — and  extending  to  the  margin  of  the 
cornea,  in  a  particular  form  of  sclerotitis.  The  large  and 
dark-red  tortuous  vessels  pervading  the  white  of  the  eye, 
met  with  in  internal  congestion  of  the  eye  and  chronic 
posterior  internal  ophthalmia. 

Growths  and  tumours  on  the  white  of  the  eye  are  to  be 
examined  as  to  whether  they  have  their  seat  in  the  con- 

junctiva only  as  in  pterygium, — or  are  imbedded  in  the 
subconjunctival  cellular  tissue,  as  in  hydatid  cysts, — or 
have  their  roots  in  the  sclerotica,  as  in  trichosis  bulli. 
The  sclerotica  may  be  found  in  some  part  unnaturally 
prominent  and  bluish-black — sclerotic  stajrfiyloma. 
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State  of  the  cornea. — The  prominence  and  breadth,  of  the 
cornea,  the  state  of  its  margin,  its  connection  with  the 

sclerotica,  and  its  transparency  and  non-vascularity  in 
the  mature  and  healthy  state,  as  also  its  relations  to  the 
iris,  and  its  composition  of  three  principal  layers  of 
different  tissue,  viz.,  the  proper  substance,  forming  its 

principal  thickness;  the  thick  epithelium,  or  conjunctival 

layer  on  its  anterior  surface ;  and  the  membrane  of  Des- 
cemet  with  its  tessellated  epithelium  on  its  posterior  sur- 

face :  are  circumstances  to  be  had  in  remembrance  in 
examining  whether  it  be  the  seat  of  disease. 

In  order  to  ascertain  the  prominence  of  the  cornea,  a 
profile  examination  of  it  should  always  be  made.  The 
cornea  may  be  found  unnaturally  prominent ;  the  promi- 

nence may  be  spherical,  as  in  dropsy  of  the  aqueous  cham- 
bers after  corneitis,  or  conical  as  in  conical  cornea.  In  the 

early  stage  of  the  latter  affection,  the  conical  promi- 
nence may  not  be  very  evident  in  a  profile  examination. 

In  such  a  case,  the  small  brilbant  reflection  of  the  light 
from  the  apex  of  the  commencing  prominence  will  betray 

its  existence.  *  Besides  these  unnatural  states  of  promi- 
nence, in  which  the  transparency  of  the  cornea  is  usually 

still  more  or  less  retained,  there  is  the  opaque  prominence 
of  staphyloma,  which  may  be  either  partial  or  complete. 
The  cornea  may  be  found  unnaturally  flat.  By  a  profile 
examination,  also,  it  will  be  seen  in  any  doubtful  case 
whether  an  opacity  is  seated  in  the  cornea,  or  not. 
Facets  and  small  ulcers  of  the  cornea  will  also  be  detected. 

In  certain  morbid  states  of  the  eye,  the  smoothness  and 
polish  of  the  surface  of  the  cornea  is  lost,  without  any 
appearance  of  opacity.  The  change  is  detected,  on  exami- 

nation with  a  magnifying  glass,  by  the  difl'useness  and irregularity  of  the  reflected  image  of  a  bight. 
The  usual  diameter  of  the  cornea  is  9-20ths  of  an  inch 

transversely,  somewhat  less  vertically,  the  outline  of  the 
cornea  not  being  quite  circular,  but  rather  oval,  and  this 
in  the  literal  sense ;  its  small  end  being  that  next  the 
temple.  Any  morbid  increase  or  diminution  of  diameter 
which  the  cornea  may  present,  is  usually  an  accompani- 

ment of  increase  or  diminution  in  the  size  of  the  eyeball 
generally. 

*  See  also  infra,  p.  59,  how  the  existence  of  conieal  cornea,  which 
may  have  been  overlooked  on  external  examination,  may  be  de- 

tected under  the  ophthalmoscope. 
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State  of  margin  of  the  cornea. — Externally  the  sclerotica 
overlaps  or  encroaches  more  or  less  on  the  edge  of  the 
cornea.  In  certain  constitutions,  and  osjiecially  in  old 
persons,  the  overlapping  part  of  the  sclerotica  is  thicker 
and  more  opaque  than  usual  —  perhaps  also  encroaches 
more  extensively  on  the  cornea.  The  conjunctiva  cover- 

ing the  overlapping  sclerotica,  especially  when  the  latter 
is  to  any  considerable  extont,  is,  like  the  sclerotic  con- 

junctiva generally,  composed  of  both  chorion  and  epithe- 
lium ;  and  although  it  adheres  to  the  subjacent  over- 

lapping part  of  tho  sclerotica  very  closely  by  cellular 
tissue,  it  by  no  means  presents  the  same  intimate  union 
with  tho  subjacent  structure  which  the  extension  of  con- 

junctival epithelium  over  tho  transparent  cornea  does. 
Tho  conjunctiva  covering  the  overlapping  part  of  the  scle- 

rotica lias  a  vascular  connection  with  the  latter,  no  other- 
wise than  by  tho  anastomoses  of  the  proper  vessels 

of  each — a  vascular  connection  which  indeed  subsists 
between  the  sclerotica  and  conjunctiva  elsewhere.  The 
disposition  just  described  is  connected  with  a  point  in  tho 
pathology  of  the  eye,  viz.,  the  bluish- white  ring  which  is 
observed  to  encircle  tho  cornea  nioro  or  less  completely  in 
curtain  internal  inflammations  of  the  eye,  and  so  fre- 

quently in  what  is  called  arthritic  iritis,  that  it  has  been 
considered  a  diagnostic  of  it,  but  cortainly  without  just 

grounds. 
In  reference  to  the  cause  of  tho  appearance,  it  is  to  be 

remembered  that  tho  insertion  of  tho  ciliary  ligament  is 
at  some  little  distance  from  tho  apparent  margin  of  the 
cornea  ;  that  tho  vessels  which  form  the  red  zone  of  the 
sclerotica  in  tho  internal  inflammations  of  the  eye,  and  in 
inflammation  of  the  proper  substance  of  the  cornea,  are 
vessels  which  send  branches  inwards  to  the  iris,  O2:>posite 
the  ciliary  ligament,  branches  outwards  to  anastomose 
with  those  of  the  conjunctiva,  and,  lastly,  branches  which, 
following  the  original  direction,  go  to  be  continued  into 
those  newly  developed  in  the  proper  substance  of  the 
cornea.  These  vessels  are  not  apparent  in  the  healthy 
state,  and  one  set  of  them  only  may  become  apparent  in 
inflammation.  Thus,  in  inflammation  of  the  his,  they 
will  be  apparent  only  as  far  as  opposite  the  insertion  of 
the  ciliary  ligament.  Between  this  and  the  clear  part  of 
the  cornea  is  the  opaque  overlapping  part  of  the  sclero- 

tica, which  of  course,  not  being  in  the  way  of  the  progress 
of  the  vessels  towards  the  inflamed  part,  remains  white  as 
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usual ;  and  the  cornea  not  being  affected,  there  are  no 
vessels  developed  in  its  proper  substance.  Hence  the 
overlapping  part  of  the  sclerotica  is  seen  in  contrast 
between  the  abruptly  terminating  red  sclerotic  zone  on 
the  one  hand,  and  the  transparent  cornea  (appearing  dark 
on  account  of  the  dark  structure  behind  it)  on  the  other, 
and  forms  the  bluish- white  ring. 
From  this  explanation,  the  bluish-white  ring  round  the 

cornea  ought  to  exist  more  or  less  in  all  internal  inflam- 
mations of  the  eye,  unless  obscured  by  vascularity  of  the 

conjunctiva  in  inflammation  of  the  cornea.  So  it  does ; 
but  in  persons  of  otherwise  sound  constitution,  and  not  of 
advanced  age,  the  overlapping  sclerotica  is  so  transparent, 
and  sometimes  also  so  narrow,  that  it  is  not  strongly 
contrasted  by  the  transparent  cornea.  It  is  otherwise, 
however,  in  certain  persons,  especially  such  as  are  ad- 

vanced in  life,  in  whom  the  encroachment  of  the  sclerotica 
and  fully  developed  conjunctiva  on  the  cornea  exists  to 
a  great  degree,  and  in  a  very  opaque  state ;  the  bluish- 
white  ring  then  appears  in  the  exaggerated  distinctness 
which  has  cornraoiily  attracted  the  notice  of  surgeons. 
The  condition  of  the  eye  necessary  for  the  distinct 

appearance  of  the  bluish-white  ring  round  the  cornea, 
occurring  principally  in  old  persons  of  bad  constitution, 
and  these  being  the  very  persons  in  whom  an  internal 
inflammation  of  the  eye  very  often  presents  what  is  called 
the  arthritic  character,  are  circumstances  which  readily 
explain  the  error  of  supposing  the  bluish-white  ring 
round  the  cornea  diagnostical  of  arthritic  iritis. 

In  degeneration  of  the  structure  of  the  cornea,  the  limit 
between  its  margin  and  the  sclerotica  may  be  quite  obli- 
terated. 

Arcus  Senilis  (Gerontoxon),  an  annular  opacity  of  the 
comca  within  its  circumference,  which  occurs  in  advanced 
periods  of  life,  though  it  is  sometimes  observed  below 
middle  age,  must  not  be  confounded  with  the  bluish- 
white  ring  round  the  extreme  margin  of  the  cornea,  just 
described. 

Tho  opacity  is  about  the  twentieth  or  thirtieth  of  an 
inch  broad,  and  has  an  equal  breadth  of  nearly  clear 
cornea  intervening  between  it  and  tho  circumference  of 
the  cornea. 

Arcus  senilis  appears  first  at  the  upper  and  lower  parts 

of  the  cornea,  and  by-and-by  extends  all  round,  though 
this  does  not  always  happen. 
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It  is  never  so  extensive  as  to  obstruct  vision. 
As  shown  by  Mr.  Canton,  the  opacity  depends  on  a 

deposit  of  granular  fat  in  the  interstices  between  tbe 
corneal  fibres,  and  is  often  an  indication  of  the  existence 
of  fatty  degeneration  of  the  muscles  of  the  eye,  of  the 
heart,  and  other  organs. 

The  changes  in  the  transparency  which  the  cornea  may 
present,  are  very  various  in  seat,  degree,  extent,  and 
nature.  As  regards  seat,  they  are  distinguished  accord- 

ing to  the  different  layers  of  the  cornea  which  they  impli- 
cate. But  as  regards  nature  especially,  they  are  to  be 

distinguished  into  those  in  which  opacity  is  for  the  time 
merely  a  secondary  consideration  in  the  case,  viz. ,  phlyc- 

tenular, pustules,  abscesses,  and  ulcers,  which  are  con- 
comitants of  inflammation,  and  those  in  which  the  opacity, 

wbcthor  removable  or  not,  is  now  the  principal  defect, 
viz.,  opacities  properly  so  called. 

A  foreign  body  adhering  to  the  cornea  may  simulate 
an  opacity. 

Minute  opacities  of  the  cornea,  otherwise  previously 
not  very  evident,  are  brought  into  view  when  the  pupil  is 
dilated,  being  rendered  dist  inct  by  contrast  with  the  black 
background  formed  by  tho  pupil. 

When  in  its  mature  state,  vessols  are  observed  in  the 
cornea,  thoy  are  now  formations  developed  from  the  lymph 
exuded  into  its  substance,  from  the  vessels,  in  a  state  of 
inflammatory  congestion,  of  the  adjoining  conjunctival 
or  sclerotic  circumcomoal  zono.  New  vessels  may  be  ob- 

served : —  L,  between  the  epithelium  and  proper  substance; 
2,  in  the  proper  substance;  3,  botween  the  proper  sub- 

stance and  membrane  of  Desccmet — these  being  the 
situations  whore  lymph  is  exuded  in  inflammation. 

Foreign  bodies  getting  into  tho  eye,  especially  when 
projected  with  force,  may  adhere  to  or  become  imbedded 
in  the  cornea.  The  cornea  is  subject  to  be  variously 

injured  by  mechanical  or  chemical  agents.  Simple  abra- 
sion of  the  surface  of  the  cornea  by  a  scratch  of  the 

finger-nail,  or  the  like,  often  gives  rise  to  very  severe 
symptoms.  Certain  chemical  agents,  such  as  mineral 
acids  and  lime,  have  the  effect  of  rendering  the  epithelium 
of  the  cornea,  in  common  with  that  of  the  conjunctiva, 
white  and  opaque,  and  causing  it  to  become  detached, 
and  to  peel  off  from  the  proper  substance  of  the  membrane. 

The  relation  between  the  his  and  cornea  should  not  be 
passed  unnoticed  in  reviewing  the  state  of  the  cornea. 
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When  the  cornea  is  penetrated  by  nicer  or  wound,  the 
aqueous  humour  escapes,  and  the  iris  is  apt  to  be  pro- 

lapsed. Of  this  prolapsus  iridis  there  may  be  different 
degrees,  according  to  the  extent  of  destruction  of  the 
cornea;  and  as  effects  of  different  degrees  of  former  pro- 

lapsus, there  may  be  found  synechia  anterior,  partial 
staphyloma,  total  staphyloma. 

The  cornea  may  be  the  seat  of  growths  and  tumours. 

8th.  Lateral  or  oblique  iUumination  as  a  means  of  exploring 
the  anter  ior  segment  of  the  eyeball. 

In  exploring  the  state  of  the  interior  of  the  eye,  illumi- 
nation greater  than  is  afforded  by  the  window  merely,  is 

necessary.  The  light  concentrated  by  means  of  a  convex 
lens,  about  two  niches  in  diameter,  and  throe  or  four 
inches  focus,  or  by  means  of  a  concave  mirror,  is  sufficient 
for  all  practical  purposes,  in  the  case  of  the  anterior 
segment  of  the  eyeball,  comprising  the  cornea,  aqueous 
humour,  his,  pupil,  and  ciystallhie  body. 

Exploration  of  the  interior  of  the  eye  by  the  light  of  a  gas 
flame  concentrated  by  means  of  a  convex  lens  is  a  method 
long  ago  employed  and  recommended  by  Dr.  Mackenzie 

("Practical  Treatise,"  pp.  583,  744,  and  1025,  4th  edition). 
The  pupil  being  dilated,  Dr.  M.  has  been  in  the  habit 

of  concentrating  the  light  with  a  double  convex  lens,  and 
letting  the  focus  fall  within  the  eye,  for  the  purpose  of 
exploring  not  only  the  parts  of  the  anterior  segment,  but 
even  the  state  of  the  vitreous,  effusions  behind  and 
pushing  forward  the  retina,  and  certain  other  morbid 
states  of  the  posterior  segment.  With  ordinary  daylight 
concentrated  on  the  pupil  by  means  of  a  double  convex 
lens,  all  the  particulars  respecting  the  opaque  appearance 
in  cataract  may  be  observed  ;  but  for  the  exploration  of 
the  deeper  parts,  the  concentrated  light  of  the  gas  flame 
is  necessary. 

With  the  largo  convex  lens  tho  light  is  to  be  thrown 
into  the  eye  from  one  side  and  a  little  in  front,  while  we 
observe  from  the  other;  and,  according  to  the  mode  of 
holding  the  lens,  we  can  direct  the  focus  of  light  into  the 
different  depths  and  on  the  different  parts  of  the  anterior 

segment — the  cornea,  aqueous  humour,  iris,  pupil,  lens. 
In  using  the  reflecting  concavo  mirror  of  an  ophthalmo- 

scope for  oblique  iUumination,  the  source  of  the  light 
should  of  course  be  by  tho  sido  and  a  little  behind  the 



26 STATE  OF  THE  IRIS  AND  PUPIL. 

patient.  The  obseiTer  does  not  look  through  the  aperture, 
but  by  the  side  of  the  mirror,  so  that  he  sees  the  objects 
under  examination  by  the  rays  of  light  reflected  obliquely from  them. 

At  the  time  that  the  parts  of  the  anterior  segment  of  the 
eye  are  thus  illtmiinated,  we  may  examine  them  in  detail 
with  a  magnifying  glass  of  about  three  inches  focal  length. 

By  this  mode  of  iUumination,  we  see  the  objects  in  their 

proper  coloiu-s ;  whereas,  by  the  direct  iUimiination  by 
means  of  the  ophthalmoscope  they  appear  black:  thus,  a 
white  or  grey  Btreak  of  opacity  in  the  lens  is  seen  as  such 
by  oblique  iUumination,  but  appears  black  under  the  oph- 
thalmoscope. 

9th.  Exploration  of  the  interior  of  the  anterior  segment  of the  eye. 

State  of  the  anterior  cliamher,  and  aqueous  humour.— -The 
size  and  form  of  the  anterior  chamber  are  determined  by 
the  diameter  and  prominence  of  the  cornea,  on  the  one 
hand,  and  the  position  of  the  iris  on  the  other — whether 
tho  latter  inclines  forwards  to,  or  backwards  froni,  the 
eornen — circumstances  to  be  determined  by  examining 
the  cyo  from  tho  side  (p.  27). 

The  state  of  the  aqueous  humour  is  next  to  bo  attended 
to — whether  it  is  of  natural  transparency,  or  whether  it  be 
mixed  with  any  foreign  matters,  in  the  form  of  lymph, 
pus,  or  blood. 

State  of  the  iris  and  pupil. — Tho  colour,  striated  aspect, 
and  position  of  tho  iris,  and  the  state  of  the  pupillary 
margin,  are  the  points  first  to  be  noted;  then  the  form, 
size,  and  especially  the  motions  of  the  pupil. 
When  the  iris  is  inflamed,  its  surface  is  clim-looking,  and 

changed  in  colour' — if  blue  to  green ;  if  blue-grey  to  green- 
grey;  if  green  to  yellow-green;  if  dark-brown  to  reddish- 
brown  ;  if  bright-brown  to  yellow-brown.  Its  pupillary 
circle  is  often  distinctly  reddish  at  first ;  but  when  lymph 
has  been  exuded  into  its  substance,  as  in  syphilitic  iritis, 
the  pupillary  circle  presents  a  tawny  colour. 

Change  of  the  colour  of  the  iris  may  also  follow  an 
injury  of  the  eye  from  a  persistence  of  vascular  conges- 

tion ;  but  it  is  sometimes  met  with  in  cases  in  which  it  is 
alleged  there  has  been  no  preceding  inflammation,  or  any 
other  apparent  cause.  In  the  cases  referred  to,  however, 
the  change  of  colour'  is  attended  with  some  impairment 
of  the  sensibility  of  the  retina,  or  with  cataract,  indicating 
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lat  there  is  something  wrong  about  the  nutrition  of  the 

ye — probably  venous  congestion. 
|  It  is  important  to  be  aware  that  the  two  irides  are 
;  ometimes  naturally  of  a  different  colour,  and  that  some- 
I  :imes  one  half  of  the  same  iris  is  differently  coloured  from 
lihe  other  half.  That  such  differences  of  colour  are  not 
.he  effect  of  iritis  may  be  at  once  seen  by  the  existence  of 
he  bright  striated  aspect  of  the  surface  of  the  iris,  the 
egularity  of  the  pupil,  and  the  activity  of  its  motions. 
Sometimes  dark  spots  are  observed  on  the  iris,  looking 

-,s  if  its  proper  substance  were  at  the  place  gone,  and  the 
Lvea  appearing,  or  even  protruding  through.  Somewhat 

i  imilar  spots  may  be  met  with  in  healthy  eyes ;  but  the 
|  pots  here  referred  to  are  met  with,  and  sometimes  very 
sarge,  after  long-continued  unhealthy  inflammation  of 
.  he  iris, — syphilitic,  arthritic,  or  cachectic.  In  such  cases, 
he  pupillary  margin  is  adherent  to  the  lens,  and  the 
niddle-  of  the  his  projects  towards  the  cornea.  The 
proper  substance  of  the  iris,  which  remains  evident,  is 
nuch  changed  in  colour,  and  presents  a  peculiar  fibrous 
appearance.  This  change  in  the  structure  of  the  iris  is 
:alled  iridauxesis,  or  staphyloma  2ivece,  from  its  having 
oeen  supposed  to  be  a  thickening  of  the  his  or  a  protru- 
:  don  of  the  uvea  through  its  proper  substance. 

In  its  nativral  state,  the  iris  is,  when  the  pupil  is  con- 
tacted, slightly  pushed  forwards  by  the  lens  towards 

the  cornea.  Sometimes  it  is  met  with,  in  consequence  of 
different  morbid  states  of  the  posterior  segment  of  the 
3ye,  much  inclined  towards  the  cornea.  A  deceptive 
ippearance  of  this  often  occurs,  if  the  eye  be  viewed 
from  the  front  only.  All  doubt  is  avoided  by  looking  at 
it  in  profile,  when,  if  the  his  still  retains  its  natural  posi- 

tion, the  pupil  will  be  seen  nearer  the  margin  of  the  his 
which  is  next  the  observer,  as  in  Figure  5. 

Fig.  5. Fig.  6. 
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Whereas,  if  tho  iris  bo  inclined  towards  the  cornea,  the 
pupil  mil  be  seen  towards  the  opposite  margin,  as  in 

Figure  6.  * After  loss  of  the  lens,  tho  iris  is  inclined  back  from  the 
cornea,  being  concavo  forwards,  instead,  as  in  the  pre- 

ceding case,  convex.  In  certain  cases  of  dropsy  of  the 
aqueous  chambers  -without  loss  of  tho  lens,  I  have  found 
tho  iris  much  inclined  backwards.  Sometimes  the  iris  is 

seen  to  bo  tremulous — to  shako  on  every  motion  of  the 
eye,  which  is  supposed  to  indicate  a  dissolved  state  of  the 
vitreous  humour. 

Besides  other  changes  in  the  pupillary  margin,  such  as 
the  tawny  colour  in  syphilitic  iritis,  thickening,  a  fringed 
appearance,  &c,  there  may  bo,  adhesion  of  it  to  tho  capsulo 
of  the  lens  [synechia  posterior),  producing  distortion,  con- 

traction, and  diminution  in  tho  mobility  of  tho  pupil. 
Analogous  changes  in  the  state  of  the  pupil  may  be  pro- 

duced by  other  causes,  but  that  they  are  owing  to  morbid 
adhesions  will  in  general  bo  observed,  on  careful  examina- 

tion, and  very  certainly  if  belladonna  be  applied :  for  by 
this,  the  pupil  will  bo  dilated  at  the  free  jiarts  of  its  margin, 
and  the  adhesions  rendered  veiy  evident,  whilst  tho  dis- 

tortion of  the  pupil  will  bo  much  increased. 
Tho  iris  may  be  partially  adherent  to  tho  cornea.  Such 

a  state  is  named  synechia  (interior,  or  partial  staphyloma, 
according  to  the  extent  of  tho  iris  and  cornea  implicated, 
and  tho  consequent  presence  or  absence  of  prominence  at 
tho  place.  In  this  case  also,  tho  pupil  is  found  distorted, 
contracted,  and  more  or  loss  confined  in  its  motions. 
Theso  changes  aro  readily  detected,  especially  by  viowing 
the  cyo  from  tho  side,  and  by  the  use  of  bolladonna. 

Tho  pupil  may  bo  found  completely  closed,  and  this 
stato  may  bo  either  simplo  or  compbeated,  with  morbid 
adhesions,  &c. 

Excrescences  or  tumours  sometimes  present  themselves 
connected  with  the  iris.  The  iris  may  be  found  detached 
at  somo  part  of  its  ciliary  circumference  by  the  protrusion 
of  cysts  or  tumours  from  behind,  but  more  frequently  in 
consequence  of  injury. 

*  It  is  curious  to  see  how  very  generally  artists,  in  representing 
the  eye  in  profile,  have  committed  the  error  of  drawing  the  pupil  as 
it  appears  only  when  the  iris  is  unnaturally  inclined  towards  the 
cornea.  Another  common  mistake  iu  profiles  of  the  eye  is  the  mon- 

strous size  of  the  palpebral  fissure. 
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The  deviations  in  the  position,  form,  size,  and  especially 
I  he  motions  of  the  pupil,  now  to  be  noticed,  are  such  as 
ire  independent  of  morbid  adhesions. 
The  pupil  does  not  always  occupy  the  centre  of  the  iris. 

:.n  164  individuals  examined  by  Dr.  Foucher  in  reference 
o  this  point,  the  pupil  was  central  in  98  ;  seated  nearer 

;  he  upper  and  nasal  side  in  31 ;  nearer  the  upper  margin 
m  15 ;  nearer  the  inner  margin  in  12  ;  nearer  the  upper 
iind  temporal  side  in  5. 

Mode  of  examining  the  state  of  the  pupil. — The  patient  is 
;o  be  seated  opposite  the  light.  The  surgeon,  standing 

nr  sitting  before  him,  closes  both  the  patient's  eyes  by 
ninging  down  the  upper  eyelids.  These  he  rubs  over 
:ixe  cornea  with  his  thumbs,  and  then  suddenly  opens  one 
;iye  to  the  light,  and  carefully  notices  how  far  the  pupil 
vas  dilated,  and  how  quickly  it  contracts  on  exposure  to 
:he  bght.  Both  eyes  are  again  to  be  closed  and  rubbed 
ji  the  same  way,  and  then  the  other  eye  suddenly  opened 
and  examined. 

If  the  surgeon  were  to  examine  both  pupils  at  the  same 
time,  by  unshading  both  eyes  simultaneously,  a  mistake 
might  be  committed,  as  the  pupil  of  a  blind  eye  may 
oaove  in  concert  with  that  of  the  other  which  is  sound. 
But  when  the  movements  of  the  pupil  of  the  latter  are 
Drevented  by  its  being  shaded,  the  pupil  of  the  former 
will  in  general  be  found  to  be  quite  unaffected  by  the 
ight. 

It  is  to  be  remembered  that,  in  the  healthy  state,  when 
one  eye  is  covered,  the  pupil  of  the  opposite  one  is  rather 
more  dilated  than  when  both  eyes  are  exposed  to  the  bght. 
As  in  a  paralytic  limb  tickling  may  excite  movements, 

30  in  amaurosis,  the  pupils  are  sometimes  found  obedient 
to  the  bight. 
A  sort  of  rhythmic  alternate  contraction  and  dilatation 

of  the  pupil,  is  sometimes  met  with  named  Hippus. 
The  pupil  may  be  found  much  dilated,  and  either  slug- 

:gish  in  its  movements,  or  altogether  immovable ;  or,  it 
may  be  contracted,  and  either  sluggish  or  immovable. 
In  these  cases,  which  are  respectively  named  mydriasis 
and  myosis,  there  may  be  no  other  disturbance  of  vision 
than  what  the  size  of  the  pupil  and  accompanying  state 
of  adjustment  will  account  for,  or  there  may  be  amaurotic 
defect  of  sight. 

Changes  in  form  or  position  of  the  pupil,  not  owing  to 
morbid  adhesions,  are  sometimes  met  with  in  syphilitic 
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iritis,  arthritic  iritis,  choroiditis,  amaurosis — a  result  pro-  ( 
bably  of  some  affection  of  the  ciliary  or  iridal  nerves. 

In  consequence  of  blows,  &c,  the  iris  may  be  detached! 
at  some  part  of  its  ciliary  circumference,  the  result  off 
which  is  a  false  pupil. 

Persistence  of  the  remains  of  the  pupillary  membrane 
is  sometimes,  though  rarely,  met  with.  In  one  case  il 
found  them  simulating  the  foi-m  of  bands  of  adhesion! 
between  the  iris  and  capsule  of  the  lens.    Their  real!) 

nature  was  recognised  by  the-  circumstance  that  they 

from  bohind  it,  as  adhesions  do,  but  from  the  anterior 
surface  of  the  iris,  whero  the  pupillary  joins  the  ciliaryj 
ring,  which  is  tho  place  whero  tho  pupillary  membrane  is! 
connected  with  tho  iris.  In  another  case,  tho  remains  of  I 
the  membrano  presented  themselves  in  the  form  of  a 
small  patch  of  membrane  (partially  covering  the  pupil) 
from  which  bands  extended  to  the  anterior  surface  of  the 
iris  whore  the  pupillary  joins  the  ciliary  ring. 

Imperfect  development  of  the  pupillary  circle  of  the  iris 
somotimes  occurs. 

Cohboma  iridis,  which  consists  of  a  fissure  in  the  iris 

Fio.  7. 

Fia.  S. 
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extending  from  tlie  pupil  towards  the  ciliary  margin  of 
the  iris,  is  sometimes  met  with,  either  as  a  congenital 
malformation  or  as  the  result  of  injury. 

Congenital  absence  of  the  his  sometimes  presents  itself. 
It  is  readily  distinguished  by  the  uniform  dark,  though 
not  black,  appearance  behind  the  cornea  ;  unless  cataract 
has  formed,  which  is,  in  general,  sooner  or  later  the  case. 
If  cataract  has  formed,  the  opaque  lens  is  seen  to  its  very 
circumference.    In  one  case  I  found  it  displaced  upwards. 

A  dark-red  reflection  from  the  bottom  of  the  eyes  when 
the  light  falls  upon  them  in  a  certain  direction,  is  seen 
in  cases  of  congenital  absence  of  the  iris. 

10th.  Artificial  dilatation  of  the  pupil. 

The  dilatation  of  tho  pupil  by  belladonna,  hyoscyamus, 
or  stramonium,  besides  its  use  in  the  treatment  of  the 

internal  ophthalmias,  is  a  most  valuable  means  of  explor- 
ing the  state  of  the  pupil  and  the  pupillary  margin  of  the 

iris,  as  above  shown,  and  also  of  exploring  the  nature  and 
seat  of  opaque  appearances  behind  the  pupil,  and  the 
condition  of  the  fundus  of  the  eye,  by  means  of  the  oph- 
thalmoscope. 

Belladonna  is  stronger  in  its  action  than  hyoscyamus 
or  stramonium.  It  is  applied  either  in  the  form  of 
extract,  reduced  to  the  consistence  of  honey  with  gly- 

cerine, which  is  smeared  on  the  eyebrow  and  outside  of 
the  eyelids,  or  in  that  of  a  filtered  solution  of  the  extract 
(ext.  belladonn.  gr.  xx.,  aq.  destillat.  which  is 
dropped  into  the  eye.  Belladonna  in  the  form  of  a 
solution  of  its  active  principle  is  now  almost  exclusively 
employed,  thus  : — Atropine  sulphat.  gr.  j. — ij. — jv.,  aq. 

dest.  5j'.  solve. When  the  belladonna  is  applied  in  the  form  of  soft 
extract  externally,  the  dilatation  of  the  pupil  takes  place 
less  quickly  than  when  applied  in  the  form  of  a  solution 
of  atropia  dropped  into  tho  eye,  the  effect  in  this  case 
being  produced  in  ten  minutes  or  a  quarter  of  an  hour. 

The  dilatation  of  the  prqril  by  a  solution  of  the  above 
strength  continues  for  several  days. 

Besides  dilatation  of  tho  pupil,  another  effect  of  atropia 
or  other  mydriatic  on  the  eye  is  to  produce  an  extreme 
state  of  adjustment  for  distance.  This  effect,  which  will 
bo  treated  of  below,  does  not  take  place  quite  so  soon  as 
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the  dilatation  of  the  pupil,  and  gradually  subsides  as  the 
pupil  recovers  its  ordinary  state. 

Under  the  influence  of  a  very  -weak  solution  of  atropia 
(gr.  j.  to  half  a  pint  or  a  pint  of  water),  dilatation  takes 
place  more  slowly  and  passes  off  more  quickly  ;  while  the 
adjustment  is  little  or  not  at  all  affected. 

11th.  Explorat  ion  of  opaque  appearances  behind  the  pupil. 

The  colour  of  tho  pupil  varies  according  to  the  age  of 
the  individual  examined  :  thus,  whilst  in  the  infant  it  is 
quite  black,  it.  appears  greyish  or  even  amber-tinted  in 
advanced  life  on  account  of  a  considerable  quantity  of  the 
light  falling  upon  the  crystalline  lens  being  reflected  by 
it,  though  nut  opaque. 

Though  the  nature  and  scat  of  an  opaque  appearance 
behind  the  pupil  may  be,  to  a  certain  extent,  determined 
by  the  experienced  surgeon,  without  artificial  dilatation 
of  thai  aperture,  it  is  always  advisable,  especially  for  the 
young  surgeon,  not  to  pronounce  a  formal  opinion  of  the 
exact  nature  and  seal  of  the  opaque  appearance,  in  any 
case,  until  after  an  examination  has  been  made  with  the 

pupil  dilated. 
The  pupil  being  dilated,  oblique  illumination  enables 

us  to  ascertain  the  stato  of  the  crystalline  lens  very 
completely. 

The  lens,  still  transparent  or  opaque,  is  sometimes 
found  congenitally  displaced,  so  that  the  person  sees  past 
its  edge  instead  of  through  its  centre,  though  still 
transparent. 

Tho  various  aspects  under  which  anterior  capsular  cata- 
ract presents  itself, — the  streaks  of  opacity  in  the  ante- 
rior cortical  substance  of  the  lens  converging  from  the 

circumference,  where  they  are  broad,  towards  the  centre, 
whore  they  become  narrow, — the  concavity  of  the  opaque 
surface  when  the  deep  cortical  strata  are  alone  or  princi- 

pally cataractous, — the  amber-coloured  nucleus  shining 
through  the  greyish  opaque  cortical  substance  of  the 
lens  in  the  ordinary  cataract  of  old  people,  are  all  dis- 

tinctly seen. 
In  exploring  the  opaque  appearances  in  the  situation  of 

the  crystalline  lens,  we  must  be  prepared  to  take  notice 
of  thin  films  of  opaque  lymph  on  the  anterior  wall  of  the 
capsule  of  the  lens, — of  bands  of  adhesion  between  the 
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pupillary  margin  of  the  iris  and  the  said  wall  of  the 
capsule  of  the  lens, — or  brown  spots  of  opacity  where 
adhesions  formerly  were. 

12th.  Catoptrical  examination  of  the  crystalline  body. 

Preparatory  to  practising  the  catoptrical  examination  of 
the  crystalline  body,  the  student  should  make  himself 
acquainted  with  the  appearance  of  the  images  reflected  by 
a  double  convex  lens  and  a  watch-glass.  If  he  holds  a 
candle  before  a  double  convex  lens,  he  will  see  an  in- 

verted image  of  the  former  projected  in  front,  and  an 
upright  image  behind.  The  inverted  image  of  the  candle 
is  owing  to  reflection  from  the  concave  surface  of  air  in 
contact  with  the  posterior  convex  surface  of  the  lens. 
The  erect  image  is  produced  by  reflection  from  the 
anterior  convex  surface  of  the  lens.  If  now,  the  student 

holds  a  watch-glass  a  little  in  front  of  the  double  convex 
lens,  an  erect  image  of  the  candle  will  be  seen  reflected 
by  its  convex  surface,  occupying  a  position  anterior  to 
that  of  the  inverted  image  of  the  convex  lens. 

The  pupil  being  dilated  by  belladonna,  and  the  room 

darkened,  if  a  lighted  taper  be  held  before  the  patient's 
eye,  the  surgeon  will  see  three  reflected  images  of  it 
in  the  pupil,  one  behind  the  other,  if  the  cornea 
and  ciystalline  are  of  their  natural  transparency.  Of 
these  images,  the  anterior  and  posterior  are  erect,  the 
middle  one  inverted.  The  anterior  is  the  brightest  and 
most  distinct,  the  posterior  the  least  so.  The  middle  one 
is  the  smallest,  but  it  is  bright.  If  the  taper  be  moved, 
the  two  erect  images  follow  its  motions  in  the  same  direc- 

tion, but  the  inverted  image  moves  in  the  opposite 
direction,  though  not  so  quickly,  nor  through  so  great  a 
range  as  the  other  two.  The  anterior  erect  image  is 
reflected  by  the  cornea,  and  corresponds  to  that  reflected 

by  the  watch-glass  in  the  above  experiment;  the  pos- 
terior erect  image  is  reflected  by  the  anterior  surface  of 

the  lens,  and  the  middle  or  inverted  image,  by  the  concave 
surface  of  the  hyaloid  fossa  of  the  vitreous :  the  two 
corresponding  to  those  of  tho  double  convex  lens  above 
described.  According  to  M.  Laugier,  the  posterior  erect 
imago  is  produced,  not  alone  by  the  anterior  wall  of  the 
capsule,  but  is  so  also  by  tho  anterior  concentric  layers  of 
the  lens.  In  the  healthy  state  those  layers,  although  of 
different  densities,  come  to  produce  an  image  single  in D 
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appearance.  This  is  because  the  series  of  images  reflected 
by  each  are  very  exactly  superposed,  so  as  to  coalesce  into 
one.  It  is  this  superposition  of  successive  images  which 
renders  the  posterior  erect  image  so  ill  defined. 

The  posterior  erect  and  the  inverted  images  are  not 
produced,  if  the  anterior  part  of  the  crystalline  body  be 
opaque,  whether  the  rest  be  opaque  or  not ;  but  if  it  is  the 
centre  or  the  posterior  part  only  which  is  opaque,  the 
posterior  erect  image  is  produced,  but  not  the  inverted 
one.  According  to  M.  Laugier,  the  inverted  image  docs 
not  always  disappear,  though  there  is  opacity  of  the  ante- 

rior layers  of  the  lens,  sufficient  to  prevent  the  formation 

slight,  the  images  may  bo  produced,  but  will  be  more  or 
loss  indistinct.  Of  courso  the  anterior  erect  or  corneal 
imago  is  not  affected,  unless  tho  cornea  is  diseased. 

For  determining  that  tho  crystalline  body  still  exists, 
tho  catoptrical  test  is  of  real  practical  value.  In  assisting 
the  differential  diagnosis  of  amaurosis  and  incipient 
cataract,  and  perhaps,  in  raro  cases,  of  black  cataract,  its 
use  was  also  considerable ;  but  it  has  now  been  super- 

seded by  the  ophthalmoscope.  Ordinary  cataractous 
opacity,  by  tho  time  that  oporativo  interference  is  called 
for,  can  always  be  sufficiently  woll  observed  by  ordinary 
examination  as  abovo  indicated,  p.  32.  By  the  catoptrical 
test,  it  is  not  to  be  forgotten,  however,  that  in  1838,  Dr. 
Mackenzie  illustrated  and  confirmed  the  fact,  which  he 
had  discovered  some  ten  years  before,  that  the  lens  is  the 
seat  of  the  peculiar  opaque  sea-green  appearance  in 
glaucoma. 

The  opaque  appearance  in  glaucoma. — The  peculiar  sea- 
green  opacity  in  glaucoma  appears  deep,  and  changes  its 

seat  according  to  the  direction  in  -which  the  bght  is  ad- 
mitted to  the  eye,  being  always  seen  most  distinctly  on 

tho  side  opposite  the  light.  "When  the  disease  is  advanced, 
the  inverted  image  in  the  catoptrical  examination  is  in- 

distinct or  obliterated. 
It  has  been  above  stated  that  for  all  practical  purposes, 

opacity  of  the  lens  can  be  sufficiently  well  ascertained  by 
ordinary  exploration  with  the  pupil  dilated.  By  means 
of  the  ophthalmoscope,  adjusted  for  the  purpose,  however, 
otherwise  undistinguishable  opaque  points,  or  streaks,  can 
be  seen.  But  it  is  of  no  advantage  to  push  the  diagnosis  of 
opacity  of  the  lens  to  such  a  minute  degree  of  accuracy, 
seeing  that  we  often  meet  with  cataractous  opacity,  quite 

of  the  doop  erect  i When  the  opacity  is  as  yet 
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evident  to  ordinary  examination,  notwithstanding  which 
there  is  still  pretty  good  sight ;  whilst,  on  the  other  hand, 
cases  occur  in  which  the  impairment  of  sight  complained 
of  is  not  at  all  to  be  accounted  for  by  the  appreciable 
opacity  of  the  lens. 

Cholesterine  crystals  in  the  interior  of  the  eye. — A  re- 
markable sparkling  appearance  produced  by  cholesterine 

crystals  is  sometimes  observed  in  the  interior  of  the  eye, 
even  without  the  aid  of  the  ophthalmoscope.  Dr.  Han- 

nover thinks  that  the  cholesterine  is  always  formed  in  the 
lens,  and  becomes  free  after  operation  for  cataract.  He 
therefore  proposes  the  name  cata/racta  sdntillcms  instead  of 
synchysis  scirdillans,  commonly  given  to  the  morbid  state 
in  question,  from  the  vitreous  humour,  in  a  dissolved 
state,  being  supposed  to  be  the  original  seat  of  the  choles- 

terine deposit. 
In  the  cases  referred  to  by  Dr.  Hannover,  the  cholesterine 

crystals  do  not  appear  to  be  set  free  by,  but  to  be  deposited 
only  after,  the  operation  for  cataract.  Cholesterine  de- 

posits, however,  do  no  doubt  take  place  in  the  vitreous 
humour,  and  also  at  the  fundus.  In  all  such  cases,  the 
general  condition  of  the  eye  is  found  to  be  morbid. 

§  II.  THE  OPHTHALMOSCOPE  AND  OBJECTIVE  EXPLORA- 
TION OF  THE  INTERIOR  OF  THE  POSTERIOR  SEGMENT 

OF  THE  EYEBALL  THEREWITH. 

"Whilst  the  light  concentrated  by  means  of  a  convex lens  or  of  a  concave  mirror,  and  directed  from  the  side 
obliquely  on  the  eye,  suffices  in  general  for  the  explora- 

tion of  the  anterior  segment ;  direct  illumination  by 
means  of  the  ophthalmoscope  is  indispensable  for  the 
exploration  of  the  posterior  segment,  comprising  the 
vitreous  body,  retina  and  choroid. 

Opacities  of  the  crystalline  lens  are  also  discoverable  bv 
means  of  the  ophthalmoscope,  which  might  escape  detec- 

tion in  the  exploration  by  oblique  illumination.  On  the 
other  hand,  we  can  assure  ourselves  of  the  transparency 
of  the  lens  by  means  of  the  ophthalmoscope,  which  w'e cannot  always  otherwiso  do. 

1st.  The  Ophthalmoscope. 

The  ophthalmoscope  consists  essontially  of  a  reflecting D  2 
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mirror,  with  a  small  aperture  in  the  centre,  and  the  mode 
of  using  it  is  this  : — 

The  patient  being  seated,  and  a  light  placed  to  the  side 
of  and  a  little  behind  his  head,  the  observer  holds  the 
reflecting  mirror  at  such  an  angle  as  to  throw  the  rays 
from  the  flame  into  the  oyo  to  bo  examined,  as  much  in 
the  fine  of  vision  as  possible ;  and,  while  doing  this,  looks 

through  the  aperturo  of  tho  mirror  into  the  patient's  eye 
as  nearly  as  he  can  in  the  same  direction  as  that  which 
the  light  follows  in  being  reflected  into  it  from  the 
mirror. 

The  interior  of  tho  oye  is  seon  illuminated,  because  the 
rays  of  bght  are  reflected  from  its  fundus  back  through 
tho  aperture  of  tho  ophthalmoscopic  mirror  into  the 

observer's  oyo. 
Tho  reason  why  wo  cannot  see  the  fundus  of  the  eye 

without  the  assistance  of  tho  ophthalmoscope  is,  that  in 
looking  directly  into  tho  eye  through  tho  pupil,  the  ob- 

server's head  intercepts  tho  light  which  should  enter  the 
patient's  oyo  and  bo  reflected  back  into  his  own. Examining  the  eye  with  tho  ophthalmoscope  in  the 

reflection  from  tho  illuminated  fundus.  We  cannot, 
oxccpt  under  certain  conditions,  see  the  different  parts  in 
a  defined  mannor. 

To  make  a  completo  ophthalmoscopic  examination  it  is 
necessary  that  the  pupil  should  be  dilated.  More  light 
is  thus  admitted  into  the  eye,  the  crystalline  lens  is 
exposed  in  the  greater  part  of  its  extent,  whilst  the 
objects  at  the  fundus  of  the  eye — the  papilla  optica, 
retina,  and  choroid — are  better  seen.  Besides,  we  have 
tho  eye  in  a  fixed  state  of  refraction,  viz.,  its  lowest.  The 
solution  of  atropia,  which  has  been  dropped  into  the  eye 
to  produce  the  dilatation  of  the  pupil,  having  at  the  same 
time  excited  to  action  the  far-adjusting  apparatus. 

It  is,  however,  in  many  cases  not  advisable  to  drop  the 
solution  of  atropia  into  the  eye  ;  for  example,  when  there 
is  internal  congestion  of  the  organ,  such  a  state  being 
liable  to  be  aggravated  by  tho  action  of  the  atropia ;  or, 
when  the  temporary  confusion  of  sight  which  might  arise 
from  the  dilatation  of  tho  pupil  and  altered  adjustment  of 
tho  oye,  would  be  likely  to  interfere  with  the  convenient 
transaction  of  any  business  which  the  patient  might  have 
immediately  on  hand. 

Without  previous  dilatation  of  the  pupil  by  the  instil- 

howovor,  wo  see  only  the  red 
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lation  of  a  solution  of  atropia  into  the  eye,  we  may  often 
make  a  sufficient  exploration  for  all  practical  purposes. 
We  may  satisfy  ourselves  whether  the  centre  of  the  crys- 

talline lens  be  still  transparent ;  and,  if  so,  we  may  observe 
the  condition  of  the  papilla  ojitica  and  of  the  parts  of  the 
choroid  and  rotina  immediately  adjacent  thereto. 

The  various  foims  of  ophthalmoscope  now  in  use  throw 
the  light  into  the  eye  of  the  patient  in  a  state  of  conden- 

sation. For  this  purpose  the  reflecting  mirror  has  com- 
monly a  concave  surface.  In  some  it  has  a  plane  surface, 

on  which,  however,  the  light  is  condensed  by  means  of  a 

convex  lens  attached  to  the  instrument,  as  in  Coccius' 
ophthalmoscope.  In  Zehender's  ophthalmoscope,  the  re- 

flecting mirror  has  a  convex  surface,  on  which  the  light  is 

condensed  by  a  convex  lens,  as  in  Coccius'  instrument.  In 
another  form  of  the  ophthalmoscope,  the  reflection  of  the 
light,  previously  condensed  by  a  convex  lens,  is  effected 

by  a  prism,  as  in  Meyerstein's  instrument. 

Ophthalmoscopes  are  either  portable  for  hand  use  in 
ordinary  practice,  or  they  are  fixed  for  making  more 
precise  and  dotailed  explorations. 

Fio.  9. 
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The  simplest  and  most  generally  used  hand  ophthal-  I 
moscope  is  composed  of  a  concave  reflecting  mirror  of  ! 
silvered  glass  or  polished  speculum  metal,  of  five  or  six 
inches  focal  length,  with  a  small  perforation  in  its  centre.  |(  I 
At  the  back  of  the  frame  of  the  mirror,  at  the  place  where 
the  perforation  is,  there  is  a  ling  or  slot  for  the  reception  []  I 
of  a  small  lens,  biconcave  or  biconvex,  if  the  observer's 
eye  should  require  the  help  of  such.    (Fig.  9.) 

The  mirror  is  furnished  with  a  handle. 
Besides  tho  reflector,  the  ophthalmoscopic  apparatus 

comprises  tho  lenses  necessary  to  enable  the  observer  to 
obtam  a  defined  view  of  the  different  parts  of  the  interior 
of  the  eye  ho  wishos  to  examine, — especially  a  biconvex 
lens  of  two  or  throe  inches  focus. 

Thore  aro  two  modes  of  viewing  the  fundus  of  the  eye 
with  tho  ophthalmoscope.  By  the  one,  the  objects  are 
seen  erect  and  much  magnified ;  by  tho  other,  inverted  and 
less  magnified,  though  with  a  greater  extent  of  field. 

2nd.  Erect-image  exploration. 

In  this  mode  of  viowing  the  fundus  oculi,  a  deep  con- 
cavo  glass  is  placed  behind  the  reflector  in  front  of  thei 

observer's  eyo,  so  that  we  have  an  optical  combination  ; 
similar  to  that  of  an  opera-glass,  the  patient's  eye  being 
the  object  glass,  and  the  concave  lens  the  eye-piece. 

It  is  generally  bettor  to  place  the  concave  lens  between  i 

the  observer's  eye  and  the  reflector,  because,  cceteris  paribus,  n 
a  larger  portion  of  the  patient's  fundus  oculi  is  illumi-* 
nated.  Besides,  if  the  observer's  eye  is  tho  more  myopic, 
his  maximum  field  of  view  (bounded  by  the  margin  oft! 

the  patient's  pupil)  is  larger  when  the  lens  is  so  placedll 
than  it  is  when  the  lens  is  placed  between  the  reflectorr< 
and  the  patient's  eye. 

The  only  case  in  which  placing  the  concave  lens  in| 
front  of  the  reflector  presents  any  real  advantage  is  wheni 

the  patient's  eye  is  extremely  myopic. 
If  it  be  the  right  eye  we  are  about  to  examine  with  curt 

right  eye,  we  direct  the  patient  to  turn  it  towards  hist 
nose  and  upwards  by  looking  at  our  right  ear.  If  it  bei 
tho  left  eye  we  are  about  to  examine  with  our  right  eye,, 
we  direct  him  to  look  at  our  left  ear. 

We  can  thus  look  into  the  eye  to  be  examined  in  a| 
direction  backwards  and  inwards.     The  papilla  optica)  i 
may  perhaps  present  itself  at  once.    More  usually  we| 
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catch  with  our  eye  one  of  the  large  retinal  veins  first ; 

when  by  following  this  vessel  to  its  trunk,  the  papilla 

optica  will  start  into  view. 
In  making  the  erect-image  exploration,  the  observer 

has  to  look  into  the  patient's  eye  from  a  veiy  short distance. 

The  annexed  diagram  illustrates  the  course  of  the  rays 

in  the  erect-image  exploration  from  the  patient's  eye  to that  of  the  surgeon. 

D 

Fig.  10. 

a  b.  The  papilla  optica  of  the  patient's  eye  A.  From  a 
a  pencil  of  light  radiates,  and  on  entering  the  air  after 
smerging  from  the  eye  is  refracted  so  as  to  become  con- 

vergent. Those  rays  that  pass  through  the  aperture  of 
the  mirror,  encountering  the  biconcave  lens,  are  rendered 

divergent  before  entering  the  surgeon's  eye  b.  Here 
they  are  converged  and  brought  to  a  focus  on  his  retina 
at  a. 

From  b  in  the  patient's  eye  A,  a  pencil  of  light 
radiates  and  follows  a  similar  course,  and  some  of  its 

rays  at  last  come  to  a  focus  on  the  retina  of  the  surgeon's 
eye  at  b.  The  result  is  that  an  inverted  image  of  the 

papilla  optica  of  the  patient's  eye  is  impressed  on  the 
retina  of  the  eye  of  the  surgeon,  who,  therefore,  sees 
projected  out  before  him,  in  the  direction  of  the  axis,  rays 
of  the  cones  of  light  which  make  the  impression,  (and  this 
although  the  axis  rays  do  not  themselves  fall  on  the 

retina,)  a  virtual  image,  a'  b',  erect  and  magnified,  of  that object. 
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If  the  eye,  under  the  influence  of  atropia,  be  myopic, 
the  rays  reflected  from  its  fundus  will,  on  entering  the 
air,  be  convergent ;  if  hypermetropic,  the  rays,  on  entering 
the  air,  will,  on  the  contrary,  be  divergent;  whilst,  if 
emmetropic,  they  will,  on  entering  the  air,  be  parallel. 

Hence  the  ophthalmoscopic  observer,  if  he  be  myopic, 
or  at  least  if  his  eye  be  adjusted  for  divergent  rays,  may 
be  able  to  see  an  erect  image  of  the  fundus  in  the  hyper- 

metropic eye ;  *  but  to  see  tho  same  in  the  emmetropic 
eye,  ho  will  require  the  aid  of  a  concave  glass ;  and  to  see 
the  same  in  the  myopic  eyo,  a  still  stronger  concave — 
stronger  than  that  used  by  tho  patient. 
The  ophthalmoscopic  observer,  on  the  contraiy,  if  his 

eye  be  hypermetropic,  and  in  a  state  of  relaxation  as 
regards  adjustment,  will  bo  ablo  to  see  an  erect  image  of 
tho  fundus  in  tho  myopic  oye  without  assistance ;  but  to 
seo  tho  sarao  in  tho  emmetropic  oye  he  will  require  the 
aid  of  a  convex  glass  to  render  tho  parallel  rays  con- 

vergent ;  and  to  seo  tho  samo  in  the  hypermetropic  eye 
ho  will  require  a  still  stronger  convex  glass  to  render  the 
divergent  rays  issuing  from  the  eye  under  examination 
convergent. 

Tho  ophthalmoscopic  observer,  again,  if  he  be  emmetro- 
pic, and  his  eyo  be  adjusted  for  parallel  rays,  will  be  able  to 

seo  an  erect  imago  of  the  fundus  in  the  emmetropic  eye ; 
but  to  seo  tho  same  in  the  myopic  eye  ho  will  require  the 
aid  of  a  concave  glass  to  render  the  convergent  rays 
issuing  from  the  myopic  eye  parallel ;  and  to  see  the 
same  m  tho  hypermetropic  eye  he  will  require  the  aid  of 
a  convergent  glass  to  render  the  divergent  rays  issuing 
from  the  hypermetropic  eye  parallel. 

3rd.  Inverted-image  exploration. 

By  interposing  a  convex  lens  of  two  or  two  and  a  half 
inches  focal  length  at  the  distance  of  about  two  or  two 

and  a  half  inches  in  front  of  the  patient's  eye,  an  inverted 
image  of  the  fundus  is  seen  projected  between  the  lens 

and  the  observer.  In  this  case  the  patient's  eye  and  the 
convex  lens  together  form  an  optical  combination  similar 
to  that  of  the  object-glass  of  the  compound  microscope ; 

*  After  the  operation  for  cataract  the  eye  is  very  hypermetropic. 
The  fundus  may,  therefore,  be  seen  erect  without  the  assistance  of 
a  concave  lens. 
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•while  the  convex  glass,  of  from  twelve  to  eight  inches 
focus  behind  the  aperture  of  the  reflector,  is  the  eyepiece 
through  which  the  inverted  image  is  viewed.  Usually  an 
eyepiece  is  not  necessary.  Sometimes,  however,  the 
definition  is  much  improved  by  the  aid  of  a  convex  lens 
of  from  twelve  to  eight  inches  focus,  as  an  eyepiece, 
slipped  into  the  slot  behind  the  aperture  of  the  reflector. 
Such  an  eyepiece  enables  the  observer  to  see  the  inverted 
image  at  a  shorter  distance,  so  that  it  presents  a  greater 
apparent  magnitude. 
Without  the  interposition  of  a  convex  lens  in  front  of 

the  eye,  an  inverted  image  of  its  fundus  is  projected  out 
from  it  at  the  distance  of  the  distinct  vision  of  the  patient. 
This  may  be  seen  by  the  observer  looking  through  the 
aperture  of  the  ophthalmoscope,  at  the  distance  of  his  own 
distinct  vision  from  it.  The  distance  between  the  observer 

and  observed  eye  must  in  this  cas^3  equal  the  sum  of  the 
distances  from  which  these  eyes  are  respectively  adjusted. 
But  such  an  image  as  that  referred  to  is  very  indistinct. 

If  the  patient's  eye  be  myopic  in  a  high  degree,  a 
sufficiently  distinct  inverted  image  of  its  fundus  may, 
however,  be  seen  projected  in  front  of  it  without  the 
interposition  of  a  convex  lens.  This  is  owing  to  the  rays 
being  in  a  state  of  great  convergence  on  issuing  from  such 
eyes,  so  that  they  quickly  come  to  a  focus,  and  form  an 
inverted  image,  at  a  nearer  distance,  in  front,  from  which 
the  rays,  having  crossed,  proceed  divergingly  to  the 

observer's  eye.  When  a  convex  glass  is  used  in  making 
the  inverted-image  exploration  of  a  myopic  eye,  it  should 
be  of  low  power,  otherwise  the  papilla  will  appear  very 
small,  though  the  field  is  large. 
Fig.  1 1  shows  the  general  arrangement  in  the  inverted- 

image  exploration. 

Fio.  11. 

A  b,  reflecting  mirror ;  C,  convex  lens  in  front  of  the 
patient's  eye;  D,  the  observer's  eye.    The  rays  from  the 
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flame  being  reflected  by  the  concave  mirror  A  B,  fall  in  a 
state  of  convergence  on  the  convex  lens  C,  in  front  of 

the  observed  eye.  By 
that  lens  the  rays  are  so 
much  more  converged, 
that  by  the  additional 
refraction  they  undergo 
on  entering  the  eye, 

they  quickly  come  to  a 
focus,  cross  and  fall  in 
a  state  of  dispersion  on 
the  fundus,  so  that  this 
is  extensively  illumi- 
nated. 

The  annexed  diagram 
illustrates  the  course  of 

the  rays  in  the  inverted- 
image  exploration  from 

the  patient's  eye  to  that of  the  surgeon. 

a,  the  patient's  eye; 
B,  the  surgeon's  eye ;  C, 
the  convex  lens  held  in 

front  of  the  patient's 
eye;  d,  the  reflecting 
mirror. 
From  the  papilla 

optica  in  the  patient's eye  a  pencil  of  light 
radiates  from  a,  and  on 
leaving  the  eye  and 

entering  the  air  be- 
comes converged,  and 

tends  to  a  focus  at  a". 
A  similar  pencil  of  light 
radiates  from  b,  and  fol- 

lowing a  similar  course, 

tends  to  a  focus  at  b". 
A  real  inverted  image, 
a"  b",  of  the  papilla 

optica  of  the  patient's eye  thus  tends  to  be 
projected  in  the  air. 
By  the  interposition  of 
the  convex  lens  the  rays 
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|  re  more  quickly  brought  to  foci  at  a!  and  b',  where  a 
pell  defined  but  smaller  inverted  image  of  the  papilla 

i  'ptica  of  the  pationt's  eye  is  projected. 
The  rays  having  formed  the  foci  at  a'  b',  and  crossed, 

iow  proceed  divergingly.  Some  of  them,  passing  through 

:he  aperture  of  the  mirror,  enter  the  surgeon's  eye,  where 
i  hey  are  brought  to  foci  on  his  retina,  a  b. 

The  result  is  he  sees  the  aerial  image,  a!  b',  which  is  an 
nverted  and  magnified  image  of  the  papilla  optica  of  the 

>atient's  eye,  just  as  the  image  seen  in  the  compound 
microscope  is  an  inverted  and  magnified  image  of  the 
)bject  under  examination. 

The  weaker  the  convex  glass  held  before  the  patient's 
jye  the  larger  is  the  inverted  image,  but  the  field  of  view 
smaller . 

In  making  an  ophthalmoscopic  examination  it  is  best 
:o  have  the  room  darkened.  If  necessary,  an  assistant 
may  stand  behind  the  patient  to  support  and  steady  his 
head,  and  at  the  same  time  to  keep  the  upper  eyelid 
raised. 

The  patient's  eye  under  examination  should  be  shaded 
from  the  fight  by  the  intervention  of  a  screen,  or,  what  is 
simpler  and  answers  very  well,  by  his  own  hand  open 

Fia.  13. 
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held  up  on  his  temple  by  the  side  of  his  eyo,  if  it  be  the  hw 

left  eye  which  is  under  examination.    "When  it  is  the  right  Mi eye  which  is  under  examination,  the  surgeon  can  himself 
slunk"  the  light  from  the  eye  sufficiently  well  by  means  of  %\ 
his  left  hand,  which  holds  the  lens  in  front  of  the  patient's  I!1! 
eye. The  patient  being  seated,  as  before  directed,  with  the  I 
light  by  the  side  of  and  a  little  behind  his  head,  but  on  a 
level  with  his  eye,  the  surgeon,  with  the  reflecting  mirror  |H 
in  one  hand,  and  the  strong  convex  lens  in  the  other,  if  |  1 
about  to  mako  the  inverted- image  exploration,  stands  or  | 
sits  before  the  patient.    (Fig  13.) 

lie  then,  holding  the  convex  lens  about  two  inches  or  j 
so  in  front  of  the  eye  to  be  examined,  looks  through  the  i  I 
aperture  of  tho  reflecting  mirror,  and  rotates  its  handle  |l 
at  the  Bame  tune,  until  it  attains  such  an  inclination  . 

that  it  reflects  tho  light  full  into  the  pupil  of  the  patient's  f  ft oye.  > 
By  now  making  tentative  movements  of  holding  the  I 

mirror  nearer  or  further  off,  or  the  lous  nearer  or  further  [|  I 
olf,  tho  surgeon  at  last  gets  them  placed  at  the  reciprocal  l>  I 
distanco  which  the  circumstances  of  the  particular  easel  I 
require. 

An  imago  of  somo  part  of  the  fundus  of  the  eye  thus  I:  I 
comes  into  view,  perhaps  one  of  the  large  veins  of  the)  I 
retina.  This  vessel  being  followed  towards  its  trunk  by|  J 

looking  in  tho  apparently  opposite  direction,  the  observer's!  i 
eye  will  hit  upon  the  papilla  optica.  In  seeking  for  thel  n 
papilla  optica,  we  direct  the  patient  to  turn  his  eye  in— l;  I 
wards,  and  somewhat  upwards,  in  order  that  we  may  look!  | 
through  the  outer  third  of  the  cornea  in  the  direction  of  thefi  I 
prolonged  axis  of  the  optic  nerve.  If  the  papilla  and  vessels)  1 
are  not  seen  well  defined,  it  may  be  necessaiy  to  place  a(  I 
convex  lens  of  from  12  to  8  inches  focus  behind  the  aperture)  I 

of  the  mirror.  This,  however,  besides  circumscribing  the-  j 
field  of  view  as  before  mentioned,  often  interferes  with  the)  J 

observation,  inasmuch  as  the  reflection  from  the  patient's)  j| 
cornea  of  an  image  of  the  flame  or  reflector  more  readily)  3 
comes  to  obstruct  the  centre  of  the  pupil. 

The  great  difficulty  in  using  the  hand-ophthalmo-  j 
scope  consists  in  properly  combining  the  movements;  I 
which  it  is  necessaiy  to  give  to  the  inirror  and  lens,  id  I 
order  to  place  them  at  the  distance  from  each  other,  anil  | 
from  the  eye  under  examination,  required  by  the  lengtlj  I 
of  their  foci,  and  that  of  the  distinct  vision  of  the  patient!  I 
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d  surgeon  respectively.  By  practice  we  come  at  last  to 

Lfil  tMs  complex  condition  after  some  manoeuvres. 

The  simplest  and  best  form  of  stand-ophthalmoscope  I 

ye  met  with  is  Liebreich's,  as  improved  by  Messrs. 
iith,  Beck  &  Beck,  of  Cornhill,  according  to  the  plan 
Mr.  Kilburn. 

Fia.  14. 

The  instrament  is  represented  in  Figure  14.  The  chin- 

est  A  is  detached,  and  stands  of  itself'  on  the  table.  Its 
eight  is  regulated  by  a  sliding  tube  B,  which  may  be 
.xed  in  any  position  by  the  milled  ring  C. 
Tho  ophthalmoscope  is  mounted  on  a  mahogany  board 

p,  which  has  three  small  rollers  underneath,  so  that  the 

ifltroment  as  a  whole-  may  bo  moved  in  a  direct  line, 
.earer  or  further  from  the  eye,  admitting  at  tho  same 
ime  any  side  movement  that  may  be  required,  or  a  slight 
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rotation  which  is  sometimes  necessary  when  light  is 
reflected  from  the  surface  of  the  cornea. 

The  height  of  the  horizontal  tube  E,  carrying  the 
mirror  and  the  lens,  is  regulated  by  the  milled  heads  F, 
connected  with  a  rack  and  pinion.  The  mirror  G  is 
attached  to  an  outside  sliding  tube,  which,  when  in  use, 
is  drawn  off  about  one  inch  from  the  upright  stem ;  and 
the  lens  H  is  mounted  upon  a  pin,  so  as,  by  rotation,  to 
throw  aside  the  roflexions  from  the  surfaces  of  the  glass. 

The  lamp  I  is  attached  to  the  stem  of  the  ophthalmo- 
scope by  an  ami  k,  which  should,  when  in  use,  be  at 

right  angles  to  the  horizontal  tube.  This  arrangement  is 
of  great  advantage,  because  the  illumination  will  remain 
unaltered,  however  much  the  instrument  may  be  moved 
about  when  the  necessaiy  adjustments  are  made. 

A  shade  L  fits  in  a  hole  near  tho  lamp,  to  screen  the) 
light  from  the  eye  of  tho  patient;  and  the  object,  upon  I 
which  the  eye  to  bo  examined  must  bo  fixed,  consists  of  al 
small  knob  of  ivory  M,  which  can  be  moved  in  any  direc- 1 
tion  by  means  of  its  sbding  tubo  N,  and  the  ball  andl 
socket  joint  o  at  its  base. 

Tho  great  recommendations  of  Mr.  KUbum's  ophthal- 1 
moscope  are,  that  it  can  be  used  standing  at  the  corner  ofl 
a  table  without  any  fixing,  that  tho  adjustments  are  eaailyl 
and  quickly  made,  and  that  its  cost  is  very  moderate. 

The  ophthalmoscope  in  its  original  form,  as  invented  andl 
brought  into  use  by  Professor  Helmholtz,  of  Heidelberg,! 
consisted  of  a  reflector  composed  of  four  plates  of  glass* 
laid  one  over  the  other  without  any  aperture.  Theii 
observer  merely  looked  through  the  glass  plates. 

Here  I  ought  not  to  omit  stating  that  in  the  spring  of 
the  year  1847,  Mr.  Babbage  showed  me  the  model  of  an 
instrument  which  he  had  contrived  for  looking  into  the 
interior  of  the  eye.  The  reflector  was  a  small,  plain  glass  i 
mirror,  with  a  part  of  the  silvering  rubbed  off  to  look  | 

through.* 

4th.  Exploration  of  the  fundus  of  the  eye  under  loattr. 

There  is  nothing  more  easy  than  to  seo  the  vessels  oi 

*  See  "British  and  Foreign  Medico-Chirurgical  Review "  for) October,  1854. 
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ie  retina  in  a  cat's  eye  under  water.  Having  previously 
dated  the  pupil  by  atropia  solution,  drop  some  water 

ito  the  e}'e  while  the  eyelids  are  held  apart,  and  cover 
ie  cornea  with  a  thin  plate  of  glass.  The  vessels  of  the 
itina  can  then  be  seen  slightly  magnified.  It  was  long 

jo  proposed  by  De  la  Hire  to  explore  the  bottom  of  the 
urnan  eye  in  a  similar  manner.  And  of  late  years 
istruments  have  been  contrived  for  the  purpose,  but  the 
mthahnoscope,  as  above  described,  is  of  more  ready  and 
mvenient  application. 

oth.  The  fundus  of  the  eyeball  as  seen  on  dissection. 

Preparatory  to  entering  on  the  study  of  the  morbid 
ppearances  presented  by  the  fundus  of  the  eyeball  under 
phthalnioscopic  examination,  it  is  necessary — 1st,  to  call 
)  mind  the  appearance  of  the  fund  as  of  the  eyeball,  as 
bseived  on  dissection ;  and  2ndly,  to  make  ourselves 
cquainted  with  the  appearance  of  the  fundus  as  seen  in 
de  healthy  living  eye  by  means  of  the  ophthalmoscope. 
H  we  divide  the  eyeball  into  an  anterior  and  poste- 

ior  segment,  and  examine  the  interior  of  the  latter  under 
rater,  we  see  the  entrance  of  the  optic  nerve  or  papilla 
ptica  as  a  circular  white  spot,  of  about  one-tenth  of  an 
ich  in  diameter,  and  from  its  centre  the  bloodvessels 
merging,  to  ramify  in  a  radiating  manner  on  the  inner 
orface  of  the  retina.  In  such  a  dissection  it  is  for  the 

lost  part  only  the  ramifications  of  the  central  veins  of 
he  retina  that  are  seen,  the  ramifications  of  the  central 
rtery  being,  as  is  usually  the  case  with  small  arteries 
fter  death,  constricted,  and  empty  of  blood,  and  there- 
ire  not  visible. 

The  expanse  of  the  retina  is  seen  at  first  to  be  transpa- 
ent,  so  that  the  pigment  membrane  and  vascular  choroid 
hine  through. 
From  near  the  temporal  side  of  the  papilla  optica,  ex- 

snrling  transversely  outwards  for  about  one-fifth  or  one- 
ixth  of  an  inch,  the  retina  is  always  found  on  dissection 
aised  into  a  small  fold ;  but  this,  we  shall  see  by  ophthal- 

moscopic examination,  does  not  exist  in  the  living  eye, 
.nd  is  therefore  merely  a  post-mortem  change. 
In  the  same  region  of  the  retina,  and  at  the  point  corre- 

ponding  to  the  antero-posterior  axis  of  the  eyeball,  about 
ne-fifth  of  an  inch  to  the  temporal  side  of  the  papilla ptica,  and  slightly  below  the  level  of  the  centre  of  tho 
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latter,  the  retina  presents  a  clear  point  [foremen  centrale), 
and  is  there  for  the  extent  of  one-tenth  of  an  inch  all 
round  of  a  yellow  tinge  [limbus  luteus  foraminis  centralis), 

6th.  The  appearance  of  the  fundus  as  seen  in  the  healthy  living 
eye  by  means  of  the  ophthalmoscope. 

The  red  colour  which  the  bottom  of  the  eye  presents 
varies  in  tint ;  boing  brighter  in  fair,  more  of  a  yellowish- 
brown  in  dark  individuals.  The  papilla  optica  or  en- 

trance of  the  optic  nerve  appears  as  a  whitish-gray  and 
well-defined  disc,  from  about  the  centre  of  which  the 
retinal  vessels  are  seen  emerging  to  ramify  on  the 
red  field.  The  retina  in  the  situation  of  the  yellow 
spot  is  little  or  not  at  all  vascular,  and  sometimes  pre- 

sents a  greenish-gray  aspect.  A  streak  of  pigment 
deposit  may  bo  seen  at  somo  part  or  all  round  the  border 
of  tho  optic  papilla. 

The  general  redness  of  the  fundus  of  tho  eyeball  is 
owing  to  tho  vascular  choroid  shining  through  the  pig- 

ment membrane  and  the  transparent  or  nearly  transpa- 
rent retina.  Tho  finely  granulated  aspect  which  the 

surface  presents,  except  at  tho  entrance  of  the  optic 
nervo,  is  communicated  by  reflection  from  tho  cells  of  tho 
pigment  membrane. 

Tho  clear  orange-red  tint  of  the  fundus,  as  seen  in  the 
living  eye  under  tho  ophthalmoscope,  forms  a  striking 
contrast  with  tho  dark-brown  colour  presented  by  the 
fundus  of  an  eye  under  dissection.  The  difference  is 
owing  to  the  quantity  of  blood  circulating  in  the  choroid, 
especially  its  inner  capillary  layer,  in  tho  living  eye,  and 
the  absence  of  blood  in  tho  dead  eye. 

In  persons  of  a  dark  complexion,  the  pigment  mem- 
brane boing  veiy  dark — its  component  hexagonal  cells 

containing  very  dark  pigment  particles — imparts  the 
dark  hue  to  the  redness  of  the  choroid  shining  through  it 
and  tho  retina.  The  darkness  of  the  membrana  pigment!, 
besides,  prevents  any  of  the  individual  vessels  of  the 
choroid  from  being  distinctly  seen. 

In  fair  persons  tho  membrana  pigmenti  is  very  light 
in  tint,  its  component  hexagonal  cells  containing  light- 
coloured  particles.  The  subjacent  choroid,  therefore, 
shines  through  of  a  bright  colour,  and  the  ramifications 
of  its  vessels  may  even  be  seen. 

Interspersed  in  tho  stroma  or  substance  of  the  choroid 
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imong  its  bloodvessels  are  pigment  colls  of  variously 
irregular  shape. 

The  pigment  of  these  pigment  cells  of  the  stroma  of  the 
choroid  varies  in  darkness,  like  the  pigment  of  the  pig- 

ment membrane,  according  to  the  complexion. 
When  the  pigment  of  the  stroma  is  light,  as  well  as 

that  of  the  membrana  pigmenti,  all  the  choroidal  vessels 
3an  be  distinguished — the  small  arteries  as  they  proceed 
;o  the  capillary  network  insido,  and  the  vorticose  veins 
behind. 
When  the  pigmentation  of  the  stroma  is  deeper,  though 

me  membrana  pigmenti  be  light-tinted,  the  finer  vessels 
)f  the  choroid  cannot  be  distinguished.  The  trunks  of 
she  choroidal  vessels  only  are  seen,  with  intervening 
lark  spaces  between  them,  giving  the  fundus  a  streaked 
lppearance. 
Suppose  it  be  the  left  e3re  that  is  under  examination, 

and  that  the  image  is  inverted,  the  objects  of  tho  fundus 
xre  seen  as  follows  :— 

Fig.  15. 
E 
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Papilla  optica. — In  the  general  red  field  of  the  fundus, 
the  papilla  optica,  or  entrance  of  the  optic  nerve,  presents 
itself  in  the  form  of  a  ■whitish-gray  disk,  more  or  less 
circular,  and  ahout  a  quarter  of  an  inch  in  diameter, 
from  about  the  contre  of  which  the  trunks  of  the  retinal 
vessels  are  seen  to  emerge,  and  proceed  in  a  radiating 
direction  to  ramify  on  the  retina. 

The  papilla  varies  somewhat  in  size,  and  has  sometimes 
an  oval  outline,  the  long  diameter  being  more  or  less 
vertical. 

The  proper  boundary  of  tho  norvous  substance  of  the 
papilla  is  indicated  by  a  fino  grayish  line.  Outside  this, 
tho  sclerotic  boundary  shines  through  the  retina  as  a 
narrow  white  crescentic  lino,  apparently  on  the  side 
opposite  that  from  which  the  light  enters.  Outside  the 

sclorotic  boundary,  again,  there  is  a  semich'cular  border 
of  pigment  which  is  that  of  the  adjacent  part  of  the 
choroid  shining  through  tho  retina,. 

Tho  colour  of  tho  papilla  is  whitish-gray  in  comparison 
with  tho  general  rod  field  of  the  fundus,  but  it  has  a  tinge 
of  yellow  or  red. 

Front  tho  centre  of  tho  papilla  usually,  though  some- 
times to  tho  nasal  sido  of  tho  centre — rarely  to  the  tem- 
poral side — the  vascular  *  trunks  are  seen  emerging  to 

ramify  on  the  surface  of  the  retina  in  a  radiating  manner 
towards  tho  ora  serrata.  Tho  retina  being  transparent, 
tho  vessels  appear  as  if  ramifying  on  the  general  red  sur- 

face of  tho  fundus. 
The  retinal  arteries  and  veins. — The  arterial  trunks  and 

ramifications  are  of  a  paler  red  colour,  narrower  in  dia- 
meter and  straighter  in  their  course  than  the  veins.  The 

veins  and  their  ramifications  being  dark  red,  thick  and 
rather  tortuous. 

The  central  artery,  as  it  emerges  from  the  centre  of  the 
papilla,  divides  into  two  trunks,  an  upper  and  a  lower, 
each  of  which  again  subdivides  into  two  or  three  branches. 

Each  of  the  trunks  into  which  the  central  artery  divides 
is  accompanied  by  two  veins. 

The  arteries  and  veins  may  emerge  from  the  papilla 
together  or  separately — sometimes  each  vessel  has  its  own 
place  of  emergence. 

Pulsations  of  the  retinal  vessels  as  seen  during  cphthalmo- 
scopical  examinations. — In  the  healthy  eye  pulsation  of 
the  arterial  trunk  is  observed  only  when  the  globe  is 
pressed  on.    It  is  characterised,  like  that  of  other  small 
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arteries,  by  a  rapid  undulatory  progressive  dilatation  at 
the  time  of  the  systole  of  the  heart,  followed  by  constric- 

tion at  the  time  of  the  diastole. 

"What  is  called  the  venous  pulse  may  be  seen  without 
pressure  on  the  eyeball,  though  by  this  it  is  rendered 
more  evident.  It  is  characterised  by  distension  during 
expiration,  and  collapse  during  inspiration.  At  the  time 

of  the  heart's  systole  there  is  a  rapid  progressive  collapse 
or  nan-owing  of  the  venous  trunk  proceeding  in  the  di- 

rection from  the  centre  to  the  periphery;  and  at  the 

time  of  the  heart's  diastole,  a  slow  dilatation  proceeding 
in  the  opposite  direction.  This  alternating  collapse  and 
distension  of  the  venous  trunks  is  owing  to  the  cir- 

cumstance that,  during  the  diastole  of  the  heart  the 
re-action  of  the  arterial  walls  drives  the  blood  into  the 
veins,  which  thus  become  at  that  time  distended  or 
widened  from  radicles  to  trunk.  During  the  systole  of 
the  heart,  on  the  contrary,  the  arteries  themselves  be- 

coming distended  with  blood  by  yielding  of  then-  walls, 
less  blood  is  driven  into  the  venous  radicles,  from  which, 
at  the  same  time,  the  blood  is  being  drained  away  into 
the  trunks,  and  so  the  narrowing  or  collapse  of  the  veins 
at  the  moment  in  question  appears  to  take  place  pro- 

gressively from  trunk  to  radicles. 
Bamifications  of  the  retinal  vessels. — Of  the  branches  of 

the  central  artery  of  the  retina,  one  from  the  upper  and 
one  from  the  lower  trunk  ramify  on  the  temporal  half  of 
the  retina  at  some  distance  above  and  below  the  yellow 
spot  and  foramen  centrale.  This  part  of  the  retina  is  per- 

vaded by  small  vessels  only. 
Of  the  other  branches  from  the  upper  trunk,  one 

ramifies  upwards  and  another  inwards. 
Of  the  other  branches  from  the  lower  trunk,  one 

ramifies  downwards  and  another  inwards. 

The  distribution  of  the  corresponding  veins  is  in 
the  same  general  direction  as  that  of  the  arteries,  though 
the  two  sets  of  vessels  do  not  closely  accompany  each other. 

The  small  proper  vessels  of  the  papilla  optica  do  not 
appear  to  arise  from  the  central  trunks  and  ramify 
towards  the  circumference,  but,  on  the  contrary,  are 
derived  from  the  smaller  branches,  distributed  to  the 
adjacent  part  of  the  retina,  and  ramify  on  tho  papilla  from 
circumference  to  centre.  In  the  state  of  congestion  the 
papilla  may  sometimes  bo  seen  quite  red,  with  the  excep- E  2 
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tion  of  a  small  spot  in  the  centre,  where  the  hunks  are 
seen  emerging,  and  which  is  slightly  excavated. 

Some  degree  of  excavation  of  the  papilla  optica  may- 
be met  with  in  quito  healthy  eyes.  But  such  excavation 

of  the  papilla  cannot  be  confounded  with  the  deep  exca- 
vation with  overlapping  edges  and  peculiar  course  of  the 

trunks  of  the  retinal  vessels  seen  in  glaucoma. 
Macula  lutea  and  foramen  ccntrale. — While  the  patient 

looks  straight  forward  at  tho  image  of  the  flamo  in 
the  mirror,  the  macula  lutea  and  foramen  centrale  present 
themselves  to  tho  eye  of  tho  observer.  They  are  seated, 
as  above  mentioned,  on  the  temporal  side  of  the  papilla, 
at  a  distance  about  doublo  tho  diameter  of  the  latter. 
The  imago  being  reversed,  however,  as  above  supposed, 
tho  macula  Lutea  and  central  foramen  appear  to  the 
nasal  side  of  tho  papilla  in  our  examination. 

In  consequence  of  tho  yellow  colouration  of  the  retina, 
and  sometimes  from  tho  presence  of  a  darker  pigment  be- 

hind it  at  tho  place,  tho  redness  of  tho  choroid  shinosthrough 
the  retina  in  tho  region  of  tho  yellow  spot  of  a  deeper  tint. 
The  foramen  centralo  appears  as  a  bright  point  in  the 
middle  of  this  dark-red  looking  part.  It  is  generally,  at 
loast  in  tho  ommctropic  eyo,  on  a  slightly  lower  level  than 
the  centre  of  tho  papilla,  and  is  therefore  in  the  inverted- 
image  examination  apparently  on  a  slightly  higher  level. 

No  vessels  of  any  sizo  ramify  on  tho  retina  in  tho  region 
of  the  yellow  spot,  as  already  remarked. 

7th.  Morbid  appearances  which  may  be  presented  by  the  fundus 
of  the  eyeball  under  ophthalmoscopic  examination.* 

Whilst  the  morbid  states  of  tho  anterior  segment  of  the 
eyeball  are  sufficiently  accessible  to  objective  exploration, 
those  of  the  posterior  segment  comprising  the  vitreous 
body,  retina,  and  choroid,  were  formerly,  with  some 
exceptions,  so  far  as  regarded  their  actual  nature,  merely 
matters  of  inference.  The  exceptions  were: — Exuded 
matter,  &c,  in  the  vitreous  body,  the  retina  bulged 
forward  by  fluid  between  it  and  the  choroid,  scrofulous 
and  encephaloid  growths  at  the  bottom  of  the  eye,  &c, 
which  give  rise  to  a  yellow  shining  appearance,  sometimes 
traversed  by  bloodvessels,  objects,  which  on  account  of 

*  On  tliis  subject  Dr.  Liebreich's  Atlas  der  Ophthalmoscopic  is 
especially  to  be  recommended. 
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their  position  being  so  ranch  in  front  of  the  focus  of  the 
eyeball,  admitted  of  examination  by  obbque  illumination. 
Having  determined  that  the  disease  was  not  seated  in  tho 
anterior  segment,  and  thus  per  exclusionem,  and  from  tho 
nature  of  the  subjective  symptoms  (together  with  the 
objective  symptoms  presented  by  the  anterior  segment, 
and  by  the  eye  considered  as  a  whole)  we  referred  it  to 
some  part  of  the  posterior  segment. 

Now,  however,  it  is  possible  by  means  of  the  ophthal- 
moscope to  observe  morbid  appearances  at  the  fundus  of 

the  eye,  as  effectually  as  we  can  those  at  the  anterior 
surface. 

Papilla  optica. — In  making  an  ophthalmoscopic  explor- 
ation of  the  fundus  of  the  eye,  in  order  to  ascertain  if 

there  be  anything  morbid,  it  is  best  to  begin  with  an 
examination  of  the  papilla  optica. 

This  may  be  found  reddish  from  hyperemia  or  vascular 
congestion,  except  perhaps  towards  the  centre  where  the 
retinal  vessels  emerge.  Sometimes  tho  papilla  and  retina 
are  together  inflamed,  and  the  former  is  so  much  obscured 
by  the  inflammatory  injection,  as  to  be  scarcely  distin- 

guishable from  the  latter,  except  by  the  radiation  of  tho 
trunks  of  tho  retinal  vessels  from  its  centre.  Sometimes, 
again,  opacity  from  exudation  confounds  the  boundary 
between  the  papilla  and  retina,  whilst  in  consequence  of 

A 

Fig.  16. 
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atrophy  of  the  vessels,  their  radiation  is  liahlo  to  be  over- 
looked. The  papilla  may  be  found  to  be  the  seat  of  points 

of  extravasation  of  blood  or  of  pigment  deposits. 
In  some  cases  of  amaurosis,  the  papilla  presents  a  white 

tendinous  aspect.  This  indicates  atrophy  from  implica- 
tion of  the  optic  nerve  in  intracranial  or  intraorbital 

disease.  The  retinal  vessels  are  much  diminished  in 
size,  and  along  with  the  white  aspect  there  is  sometimes 
a  cupped  or  excavated  condition  of  the  surface  of  the 
papilla.    (Fig.  16.) 

In  glaucoma,  excavation  of  the  papilla  optica  occurs  of 
a  very  romarkable  character.  The  border  of  the  papilla 
is  so  overlapped  by  its  sclerotic  boundary  that  the  trunks 
of  tho  retinal  vessels  (the  veins  turgid  and  dark,  the 
arteries  small  and  pale)  are,  towards  the  border  of  the 
papilla,  covered  from  view,  and  when  they  reappear  on 
the  rotina  do  not  look  liko  continuations  of  the  same 
vessols.    (Fig.  17.) 

Fio.  17.    (From  Liebreich.) 

This  peculiar  excavation  of  the  papilla  optica  in  glau- 
coma is  considered  to  be  the  result  of  intraocular  disten- 

sion, as  well  as  atrophy  of  the  optic  nerve. 
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Morbid  prominence,  with  reddish-gray  opacity,  and 
undefined  outline  of  the  papilla  optica,  indicate  infiltra- 

tion of  the  interstices  of  the  optic  nerve  from  inflammatory 
exudation. 
In  determining  whether  prominence  or  excavation 

exists,  it  is  to  be  remembered  that  to  a  single  eye,  an 
object  viewed  under  conditions  similar  to  those  under 

which  the  papilla  is  seen  with  the  ojmthalmoscope,  may- 
appear  as  if  in  relief,  when  in  reality  it  is  in  intaglio.  The 
binocular  ophthabnoscope  obviates  any  such  mistake. 

Retina, — The  principal  morbid  appearances  in  the 
retina  which  may  be  observed  are  congestions,  spots  of 
Bxtravasated  blood,  exudations,  pigment  deposits,  opaci- 

ties of  various  aspect,  the  retina  itself  bulged  forward  in 
folds  by  fluid  accumulated  between  it  and  the  choroid, 
and  tremulous  in  the  dissolved  vitreous  body.  On  the 
bulging  retina  the  bloodvessels  are  seen  ramifying. 

In.  examining  opaque  deposits  at  the  bottom  of  the  eye 
it  is  necessary  to  notice  whether  the  retinal  vessels  ramify 
in  front  of  them,  or  are  concealed  behind  them,  or  are 
themselves  atroj^hic. 

Extravasations  of  blood,  varying  in  size  from  small 
points  of  ecchymosis  to  considerable  patches,  may  present 
themselves.  Their  seat  may  be  between  the  choroid  and 
retina,  or  in  the  retina  itself,  or  on  its  siu'face.  Retinal 
extravasations  are  seen  usually  in  the  region  around  the 
papilla,  and  in  the  course  of  venous  ramifications. 
Extensive  extravasations — often  occurring  suddenly  in 
cases  of  heart  disease — constitute  what  has  been  called 
apoplexy  of  the  retina. 

Reddish-gray  opacity  of  the  papilla,  and  well-defined 
white  patches  of  the  retina  all  round,  interspersed  with 
spots  of  extravasation,  the  retinal  vessels  being  distinctly 
seen  on  the  surface,  are  appearances  indicative  of  the 
fatty  degeneration  of  the  retina,  characteristic  of  the 

existence  of  Blight's  disease  of  the  kidneys.    (Eig.  18.) 
Dull  diffused  opacity  of  the  papilla  and  retina,  extend- 

ing in  the  direction  of  some  of  the  large  vessels,  and 
around  the  macula  lutea ;  the  veins  that  are  visible, 
largo,  the  arteries,  small ;  or,  what  eventually  occurs, 
both  sets  of  vessels,  along  with  the  retina,  atrophic. 
Such  are  the  appearances  met  with  in  cases  of  syphilitic 
retinitis. 

A  pale  tint  of  the  fundus — the  retinal  veins,  though 
largo  and  tortuous,  especially  pale — points  of  extra vasa- 
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tion  pale— the  papilla  pale  with  streaks  of  retinal  opacity- 
extending  from  it— spots  of  opacity  in  the  region  of  the 
macula  lutea.  Such  are  appearances  described  by  Dr. 
Liebreich  as  characteristic  of  what  he  calls  leukacmic retinitis. 

Fig.  18. 

Pigmentous  degeneration  of  the  retina.  —  Many  years 
ago  I  had,  by  the  favour  of  Dr.  Mackenzie,  the  oppor- 

tunity of  dissecting  the  eyes  taken  from  the  body  of  a 
young  man  who  was  deaf  and  dumb,  and  had  been 
affected  with  night  -  blindness  from  childhood.  The 
retina,  especially  on  the  outside,  I  found  dotted  all  over 
with  pigment  deposits.  The  ophthalmoscojiic  appearances 
in  such  a  case  have  been  found  by  Dr.  Liebreich  to 
be  as  follows : — Irregular  black  spots  scattered  over  the 
fundus  of  the  eye ;  the  papilla  atrophic  and  white,  some- 

times well  defined,  sometimes  ill  defined,  and  perhaps  oval 
or  triangular  in  shape  ;  the  vessels  small  and  in  advanced 
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ases  obliterated  ;  the  choroid  sometimes  shining  through 
La  a  morbid  state. 

This  affection  of  the  retina  does  not  at  first  affect  the 
,  entre,  so  that  the  sight  may  be  still  good  for  the  middle 
pi  the  field.    In  consequence  of  contraction  of  the  field, 
he  patient  finds  it  more  easy  to  read  small  print  than 

Marge,  as  he  can  take  in  more  words  of  small  print  at  one 
I  ime. 

"Whitish  opacity  of  the  retina  in  the  course  of  the  great vessels,  all  of  which  are  quite  distinct  at  the  surface.  The 
(opacity  extending  insensibly  over  the  papilla  so  as  to  render 
I I  scarcely  distinguishable  except  by  the  position  of  the 
loint  of  radiation  of  the  retinal  vessels.  Irregular  pigmen- 
ation  of  the  choroid  shining  through  the  unaffected  part 

:if  the  retina.  Such  appearances  indicate  choroido-retinitis. 
Choroid. — The  choroid  may  bo  found  the  seat  of  in- 

lammatory  congestion  in  various  degrees,  of  different 
dnds  of  exudation,  and  of  degeneration  and  atrophy. 
Che  pigmentation  is  often  altered  both  in  respect  to 
he  cells  of  the  pigment  membrane  and  those  of  the 

:  stroma  of  the  choroid  itself.  The  pigment  membrano 
oeing  broken  up  and  the  strornatic  pigment  increased, 
he  larger  choroidal  vessels  are  seen  at  the  place  with  dark 
ntervening  spaces. 
In  inflammation  of  the  choroid,  the  fundus  of  the  eye 

nay  appear  dark  red  like  a  much  inflamed  conjunctiva. 
The  aspects  under  which  the  exudation  presents  itself 

ire  chiefly : — 
White  patches  behind  the  retinal  vessels  disseminated 

)Ver  the  fundus  of  the  eye,  interspersed  with  spots  of 
jigment,  as  in  disseminated  choroiditis. 
Small  white  patches,  but  more  numerous  and  without 

my  tendency  to  coalesce,  as  in  syphilitic  choroiditis.  In 
mch  cases  there  may  be  a  shrunken  state  of  the  papilla 
ind  small  size  or  obliteration  of  the  vessels  emerging  frorn 
it  indicative  of  atrophy  of  the  retina  and  ojitic  nerve. 
A  circumscribed  elevated  patch  of  whiteness  with  retinal 

vessels  over  it. 

Separation  of  the  retina  from  the  choroid  by  serous  effusion 
between  the  two  membranes. — If  the  fluid  be  clear  and 
colourless,  the  retina,  which  is  pushed  forward,  and  un- 

dulating, in  the  vitreous  humour  dissolved  and  diminished 
in  quantity,  is  recognised  by  the  white  contours  of  tho 
folds  into  which  it  is  thrown,  and  the  dark-coloured  veins 
coursing  on  its  surface.   If  the  effused  fluid  be  opaque, 



58 MORBID  APPEARANCES  OF  FUNDUS 

the  retina  appears  of  a  bluish  gray.  It  is  the  lower  half 
of  the  retina  which  is  most  commonly  found  detached. 
In  more  advanced  cases  the  detachment  extends  upwards 
on  either  side  of  the  papilla.  The  inner  and  upper  parts 
of  the  retina  remain  longer  unaffected.  Visual  sensibility 
may  be  still  possessed  by  the  undetached  portion  of  the 
retina.    (Fig.  18.) 

b 

CL'  
Fig.  19.    (From  Jiiger.) 

a.  The  bulging  retina,    b  b.  Deposits  of  pigment. 

The  yollowish  reflection  from  the  fundus  visible  to  the 
unassisted  eye  of  the  observer,  in  the  cases  which  have 

been  named  amaurotic  cat's  eye,  is  owing  to  yellowish 
gelatinous  exudation  on  the  inner  surface  of  the  choroid 
pushing  the  retina  forwards. 

Twmowrs  at  the  bottom  of  the  eye. — A  small,  sharply  de- 
fined yollow  tumour  protruding  forward  in  the  vitreous 

humour  with  the  retina  and  its  vessels  before  it.  Such  is 
an  appearance  which  calls  upon  the  surgeon  to  endeavour 
to  decide  whether  it  is  owing  to  solid  exudation  between 
the  sclerotica  and  choroid,  or  to  tuberculous  or  encepha- 
loid  deposit  in  the  choroid  itself. 
Encephaloid  tumour  is  of  most 

common  occurrence  in  infants  or  very 
young  children.  As  it  increases  in 
suae  and  advances  forward  it  becomes 
an  object  for  examination  by  oblique  pia_  20. 
illumination,  and  appears  as  a  yellow 
tumour  with  vessels  running   over  it.  The  eyeball 
becomes  more  and  more  distended,  hard,  and  painful. 
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I  ae  pupil  is  at  an  early  period  much  dilated,  and  the  iris 
iconies  pressed  forward.    By  the  pressure  of  the  tumour 

j  1  the  lens  this  hocomes  opaque,  and  the  case  is  no  longer 
I  le  for  ophthalinoscopical  exploration. 
Tumoius  from  tuherculous  deposit  in  the  choroid  are 

■  sually  met  with  in  childi'en  a  little  older  than  those  in 
horn  encephaloid  occurs. 
Tmnour  from  exudation  between  the  sclerotica  and 

iioroid,  which  is  rare,  has  been  found  chiefly  in  grown  - 
I  j  persons. 
1  Cyslicercus  celluloses  behind  the  retina. — The  appearance 
hich  has  been  observed  at  the  bottom  of  the  eye  in  such  a 

-sse  is  that  of  a  greenish-gray  cyst,  over  which  retinal 
-jssels  ramify,  and  in  the  interior  of  which  is  seen,  near 
■  3  periphery,  a  second  very  delicate  round  contour,  that 

'  the  vesicular  tail ;  and  towards  the  centre  an  opaque 
ellowish  spot,  which,  during  the  movements  of  the 
oimal,  is  recognised  as  the  neck  and  head.  The  move- 
lents  consist  in  an  undulatory  contraction  and  dilatation 
t  the  vesicle,  in  which  it  loses  its  regular  form,  and  the 
ead  alternately  appears  more  distinctly  or  more  in- 
^stinctly;  at  other  times,  in  bendings  of  the  neck  and 
ead.  The  hydatid,  it  has  been  found,  may  break 

:u-ough  the  retina,  and  come  to  lie  in  the  vitreous 
amour.  Here  it  is  at  first  distinctly  recognised ;  not 
oly  the  head,  which  is  now  retracted,  now  protruded, 
.at  also  the  suckers  are  seen.  Eventually,  however, 
pacity  of  the  hyaloid,  and  formation  of  false  mem- 
ranes  around  it  supervening,  further  observation  is 
revented. 

Exposed  sclerotica. — "White  patches  at  the  bottom  of  the 
ye  may  be  owing  to  the  sclerotica  being  exposed  in  con- 
aquence  of  atrophy  or  laceration  of  the  choroid. 
An  officer  in  the  Crimea  was  struck  on  the  temple  by  a 

printer  of  a  shell.  When  he  recovered  himself,  he  found 
e  was  blind  of  the  eye  on  the  corresponding  side.  On 
xamination  of  the  fundus  of  the  eye  with  the  ophthal- 
loscope  after  his  return  to  England,  I  discovered  the 
rhite  surface  of  the  sclerotica  exposed  through  a  trans- 
erse  laceration  of  both  the  retina  and  choroid.  The 
icerated  edges  were  reddish,  as  if  from  extravasated 
lood.  About  a  year  after  that  they  were  found  to  be 
icatrised,  and  the  seat  of  pigment  deposits. 
In  posterior  sclerotic  staphyloma,  a  subjective  symptom 

f  which  is  myopia,  the  characteristic  ophthalmoscopic 



60 MORBID  APPEARANCE S  OF  FUNDUS. 

appearance,  we  shall  see,  is  a  crescentic  patch  of  white- 
ness, embracing  in  its  concavity  the  papilla,  usually  at 

the  temporal  and  lower  side.  This  appearance  is  owing 
to  the  whito  sclerotic  shining  through,  in  consequence  of 
the  atrophied  condition  of  the  choroid  at  the  place. 
Sometimes  in  posterior  sclerotic  staphyloma  the  papilla 
optica  appears  of  an  oval  form,  partly  in  consequence  of 
a  real  alteration  in  shape,  and  partly  in  consequence  of 
its  having  become  so  displaced  as  to  bo  seen  obliquoly; 
the  alteration  in  shape  and  the  displacement  both  being 
the  effect  of  its  implication  in  the  staphylomatous  bulging. 

"Under  such  circumstances  the  crescentic  patch  of  white 

sclerotica  forming  with  the  oval  papilla  a  somewhat  cir- 
cular outline  like  that  of  the  normal  papilla,  the  nature 

of  the  case  is  liable  to  be  overlooked  on  a  hasty  exami- 
nation.   (Fig.  21.) 

Vitreous  body. — Morbid  states  discoverable  in  the 
vitreous  body  are  extravasations,  exudations,  opacities 
in  the  form  of  fixed  sjtots,  or  of  undulating  membraneous 
shreds  and  filaments,  of  the  most  different  size  and  form, 
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Ill 

■  til  sharp  or  indistinct  oirtlino,  sparkling  cholesterine 
ystals,  supported  on  filaments  or  membraneous  sur- 

ges.   Opaque  bodies  in  the  vitreous  look  black,  as  we 
:  ,ve  seen  streaks  of  opacity  in  the  lens  do. 
i  Objects  in  the  vitreous  body  being  in  front  of  the  focus 
I  the  dioptric  media  of  the  eye,  admit  of  being  seen  erect 
!:  thout  the  assistanco  of  a  concave  glass.    They  may 
en  be  examined  without  the  ophthalmoscope  by  obbque 
umination,  and  with  the  help  of  a  convex  lens. 
i  Con  ical  cornea.    Suppose  a  case  of  conical  cornea  in 
mch  the  deformation  has  not  been  noticed  in  the 

iiinary  way,  and  in  which  an  ophthalmoscopical  exami- 
',tion  of  the  eye  is  had  recourse  to  in  order  to  ascertain 
;  there  is  any  morbid  condition  of  the  fundus  to  account 
r  the  defective  sight,  the  following  appearances  will, 
cording  to  Dr.  Donders,  inchoate  the  nature  of  the  case, 
the  inverted  image,  where  there  is  a  pretty  wide  pupil, 

3  have  a  view  of  a  rather  large  portion  of  the  fundus 
uli ;  the  image,  therefore,  of  one  part  or  other,  of 
e  papilla  optica  for  example,  remains  in  the  field  of 
sion  both  on  moving  the  head  of  the  observer,  and 
i  shifting  the  lens  held  before  the  observed  eye.  At 
e  same  time,  however,  the  rays,  which  proceed  from 
e  papilla  optica  and  strike  the  eye  of  the  observer,  pass 
ch  time  through  other  parts  of  the  cornea ;  now  if  its 

.Q'vature  is  irregular,  the  result  is  that  the  focus  of  the 
vpilla  each  time  alters,  that  it  shortens  in  this  direction, 
:tends  in  that;  and,  moreover,  is  never  seen  distinctly 
its  integrity.    In  somewhat  higher  degrees,  too,  the 

le  of  the  conical  projection  opposite  to  the  incidence  of 
te  light  is  darker,  as  if  shaded. 

§  III.  SUBJECTIVE  EXAMINATION  OF  THE  EYE. 

1st.  Pain;  its  seat  and  character. 

Pain  in  and  around  the  eye,  of  various  kinds  and 
3grees,  attends  many  diseases  of  that  organ,  especially 
le  ophthalmia).  It  is,  however,  not  a  constant  symp- 
>m ;  cases  of  the  most  intense  inflammation,  for  example, 
re  met,  in  which  no  complaint  of  pain  is  made.  Speak- 
lg  generally,  however,  it  may  be  said  that  pain,  as  if  a 
>reign  body  wero  in  the  eye,  with  heat,  itchiness,  and 
narting  of  the  edges  of  the  eyelids,  and  sometimes  pain 
sross  tho  forehead,  indicates  conjunctival  inflammation. 
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Eheumatic  pain  around  the  orbit,  or  in  the  temples, 
occurring  in  nocturnal  paroxysms,  points  to  inflammatory 
congestion  of  the  sclerotica,  iritis,  &c.  Deep-seated  dis- 

tending pain  in  the  eyeball,  with  or  without  circumorbital 
or  temporal  pain,  or  pain  extending  to  the  back  of  the 
head,  marks  posterior  internal  inflammation  of  the  eye. 

Such  pains  are  to  be  distinguished  from  neuralgia  of 
some  one  of  the  branches  of  the  ophthalmic  division  of  the 
fifth  nerve.  In  neuralgia,  there  may  be  symptoms  of 
congestion,  but  they  intermit  along  with  the  paroxysm. 

2nd.  Impairment  or  loss  of  common  sensibility. 

Tho  common  sensibility  of  the  conjunctiva,  skin  of  the 
oyolids,  &c,  to  tho  contact  of  external  objects,  may  be 
found  impaired  or  lost.  Notwithstanding,  the  patient 
may  have  tho  sensation  of  creeping  or  formication,  or 
may  actually  suffer  neuralgic  pains  [ancesthesia  dolorosa). 
When  insensible  to  the  touch,  the  eyes  feel  cold. 

3rd.  Intolerance  of  light,  or  photophobia. 

Intolerance  of  light,  in  a  groater  or  loss  degree,  is  a 
vitv  frequent  symptom  in  the  ophthalmiae ;  but  that  in 
which  it  occurs  most  intensoly  is  the  scrofulous  ophthal- 

mia of  children.  Intolerance  of  light  may  also  occur 
in  other  affections  not  coming  under  the  head  of  the 
ophthalmias.  Tho  indication  of  intolerance  of  light  by 
the  general  bearing  of  the  patient  has  been  above  (p.  2) 
noticed. 

4th.  State  of  vision. 

In  our-  inquiries  as  to  tho  state  of  vision,  it  is  necessary 
to  bear  in  mind  that  the  anomaHes  complained  of  may 
depend — some,  on  derangement  of  tho  dioptric  apparatus 
of  the  eye ;  some,  on  loss  of  correspondence  in  tho  direc- 

tion and  movements  of  the  two  eyes ;  and  some,  on 
affection  of  the  optic  nervous  apparatus. 

Myopia. — The  surgeon  shoidd  have  a  series  of  concave 
glasses  with  which  to  test  the  sight  when  complaint  is 
made  that  objects  at  some  distance  cannot  be  seen  dis- 

tinctly, as  in  myopia  or  shortsightedness. 
In  myopia,  the  distance  at  which  tho  retina  is  seated 

behind  the  lens  is  greater  than  in  the  normal  or  emme- 
tropic eye.    Therefore  the  rays  of  light  from  distant 
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)jects,  unless  they  be  rendered  divergent  by  the  inter- 
osition  of  a  concave  lens,  come  to  a  focus  before  reaching 
le  retina,  and  the  objects  are  therefore  not  distinctly 
:en.  The  abnormally  increased  distance  of  the  retina 
ahind  the  lens,  is,  especially  in  high  degrees  of  myopia, 
sing  to  bulging  out  of  the  back  of  the  eyeball  from 
osterior  sclerotic  staphyloma.    (See  p.  60.) 
It  is  sometimes  necessary  to  determine  whether  in  a 
ven  case  there  be  shortsightedness  at  all ;  in  short, 
hether  or  not  the  case  be  one  of  feigning. 
All  doubt  may  be  removed  if,  by  ophthalmoscopic 
quoration,  the  surgeon  detects  the  existence  of  posterior 
lerotic  staphyloma,  or  that  the  rays  of  light  reflected 
om  the  eye,  while  under  the  influence  of  atropia,  enter 
ie  air  in  a  state  of  convergence.    (See  supra,  p.  40.) 
Another  plan  is  to  try  whether  the  person  can  read 
iddle-sized  print  with  such  deep  concaves  as  Nos.  6  and 
).  If  he  can  do  so  he  must  be  short-sighted.  But  in 
Idition  to  this  test  it  may  be  useful  to  try  the  person 
Lrther,  by  requesting  him  to  read  now  with  concave, 
yw  with  convex  glasses,  without  of  course  letting  him 
aow  the  difference,  and  noting  the  consistency  or  incon- 
stency  of  his  answers  to  the  question — how  he  sees  with 
tern  ? 

Presbyopia  with  farsightedness. — The  surgeon  should 
ive  also  a  series  of  convex  glasses  with  which  to  test  the 
ght  when  the  complaint  is  that  in  reading  or  sewing  the 
ght  is  indistinct,  unless  the  book  or  seam  be  held  at 

m's  length,  as  in  presb}ropia  with  farsightedness.  This 
rsightedness  is  owing  to  diminution  or  loss  of  the 
jwer  of  adjusting  the  eye  for  near  objects — a  change 
hich  naturally  occurs  with  the  advance  of  life — the  eye- 
ill  being  emmetropic  or  normally  proportioned,  and 
herwise  sound. 
When,  with  the  advance  of  life,  a  person  who  has 
ways  been  somewhat  myopic  or  shortsighted,  loses  the 
)wer  of  adjusting  the  eye  for  distances,  in  other  words 
3comes  presbyopic,  he  can  see  distinctly  neither  so  near 
;  he  used  to  do,  nor  perhaps  so  far  off.  In  such  a  case 
mvex  glasses  will  be  required  for  reading  with,  and 
mcave  glasses  for  viewing  distant  objects. 

Hypermetropic,. — In  some  cases  the  patient  requires  the 
3lp  of  convex  glasses  to  see  even  distant  objects,  with- 
it  an  exertion  of  his  near-adjusting  apparatus.  In  this 
radition  of  the  eye,  which  has  been  named  hyperme- 
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tropia,  and  -which  is  the  reverse  of  myopia,  the  retina  is seated  at  too  short  a  distanco  behind  the  crystalline  lens ; 
bo  that  not  only  the  divergent  rays  of  light  frorn  near 
objects,  but  even  the  parallel  rays  from  distant  objects 
tend  to  come  to  a  focus  only  behind  the  retina,  unless 
first  rendered  convergent  by  the  interposition  of  a  convex 
lens.  By  great  exertion  of  the  near  adjusting  apparatus, 
even  rays  of  light  froni  near  objects  may  indeed  be 
brought  to  foci  on  the  retina,  but  the  exeition  cannot 
usually  bo  kept  up  long.  ■  The  adjustment  fads  from 
fatigue,  and  the  sight,  becomes  confused. 

In  thus  exerting  the  near  adjusting  apparatus,  the  eyes 
aro  at  the  samo  time  much  converged.  In  some  cases  of 
hypermetropia  the  patient  appears  to  be  unable  to 
graduate  tho  convergence  and  adjustment.  In  reading, 
for  instance,  ho  converges  the  eyes,  and  exerts  tho  near 
adjustment  to  such  a  degroo,  that  tho  book  requires  to  be 
held  quite  closo  to  his  eyos,  so  that  ho  appears  to  be 
aiFcctcd  with  uiyopia  instead  of  hyperruetropia — the  con- 

verse condition  of  sight. 
In  consequence  of  tho  nearness  at  which  the  book  is 

held  to  tho  eyes,  ono  of  thorn  only  can  be  fixed  on  it ;  the 
othor  squints  inwards.  Convex  glasses,  by  rendering  the 
excessive  exertion  of  tho  near  adjustment  with  great 
convergence  unnecessary,  enables  tho  patient  to  read  at 
an  ordinary  distanco,  and  diminishes  or  corrects  the 
tendency  to  squint. 

Patients  are  sometimes  met  with,  whose  one  eye  is 
myopic  and  the  other  hypermetropic.  One  gentleman 
thus  affected  had  divergent  squint ;  another  had  conver- 

gent squint.  The  former  gentleman  used  his  myopic  eye 
for  reading  with,  the  hypermetropic  eye  for  looking  about 
with.  The  latter  gentleman  used  his  myopic  eye  for  both 
purposes,  untd  the  sight  of  it  was  lost  from  serous  effusion 
between  the  choroid  and  retina ;  when,  being  fitted  with 
suitable  convex  glasses,  his  hypermetropic  eye  became 
available  for  reading  as  well  as  looking  about  with. 

"When,  with  the  advance  of  fife  the  adjusting  power  is lost,  the  hypermetropic  eye  cannot  see  distinctly  at  any 
distance,  but  requires,  like  a  person  who  has  undergone 
the  operation  for  cataract,  convex  glasses  of  a  lower 
power  for  viewing  distant  objects,  and  convex  glasses  of 
a  higher  power  for  reading  or  sewing. 

Asthenopia. — A  not  unfrequent  defect  of  sight  among 
young  persons  and  even  children  is,  that  though  in  com- 
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aencing  to  read  or  sew  the  sight  is  quite  distinct,  the 
yes  become  fatigued  in  a  few  minutes,  and  everything 
vppears  confused  {asthenopia).  In  such  a  case,  convex 
'lasses  enable  the  person  to  exercise  vision  on  near  objects 
rithout  fatigue. 
The  vision  for  distant  objects  is  usually  not  complained 

f»f.  Eyes  which  sivffer  in  this  manner  have  the  hyperme- 
ropic  conformation,  and  the  asthenopia  is  owing  to  the 
weakness  of  the  adjusting  apparatus. 
One  form  of  asthenopia,  however,  depends  merely  on 

xiability  to  maintain  the  eyes  converged  in  consequence  of 
veakness  of  the  internal  recti  muscles. 

Astigmatism. — The  surgeon  should  also  have  a  series  of 
ylindrical  lenses — both  convex  and  concave — to  test  the 
ight  for  astigmatism.  This,  in  its  most  ordinary  forcn,  con- 
■ists  in  the  eye  seeing  horizontal  lines  distinctly  at  a 
learer  distance  than  vertical  lines,  so  that  in  looking  at  a 
vatch  with  Eoman  numerals,  for  example,  the  person 

;ees  the  M  and  the  p  more  distinctly  than  the  XII  and 
he  VI,  whilst  at  a  farther  distance  he  sees  the  XII  and 
he  VI  more  distinctly.  If  the  astigmatism  be  slight, 

•ision  is  not  materially  disturbed,  but  if  it  be  in  any  great 
legree,  the  indistinctness  of  sight  is  so  great  as  to  require 
he  help  of  cylindrical  glasses. 
A  concave  cylindrical  glass  of  suitable  power,  with  its 

ixis  horizontal,  held  before  the  eye,  will  enable  the  person 

o  see  the  ̂   and  the  H  distinctly  at  the  same  distance  as 

ie  naturally  sees  the  XII  and  the  VI,  so  that  he  will  now 
>e  able  to  see  the  figures  on  the  face  of  the  watch  equally 
listinctly  all  round. 
A  convex  cylindrical  lens  of  suitable  power,  on  the 

>ther  hand,  with  its  axis  vertical,  will  enable  the  person 
;o  see  the  XII  and  the  VI  distinctly  at  the  same  distance 

is  he  naturally  sees  the  ̂   and  the  m  ,  so  that  he  will 

iow  be  able  to  see  the  figures  on  the  face  of  the  watch 
squally  distinctly  all  round. 
Professor  Stokes  has  invented  an  instrument  for  testing 

he  degree  of  astigmatism  with  which  the  eyes  may  bo 
iffected  without  the  necessity  of  having  at  hand  a  whole 
;eries  of  cylindrical  lenses. 

The  following  is  Professor  Stokes'  description  of  the 
nstrunient : — 

F 
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If  two  piano-cylindrical  lenses  of  equal  radius,  one 
concave,  and  the  other  convex,  be  fixed,  one  in  the  lid, 
and  the  other  in  the  body  of  a  small  round  box,  with  a 
hole  in  the  top  and  bottom,  so  as  to  be  as  nearly  as  pos- 

sible in  contact ;  the  lenses  will  neutralise  each  other 
when  the  axes  of  the  surfaces  are  parallel ;  and  by 
merely  turning  the  lid  round,  an  astigmatic  lens  may  be 
formed,  of  a  power  varying  continuously  from  zero  to 
twice  the  astigmatic  power  of  either  lens.  When  a  per- 

son who  has  the  defect  in  question  has  turned  the  lid  till 
tho  power  suits  his  eye,  an  extremely  simple  numerical 
calculation,  tho  data  for  which  aro  furnished  by  the  chord 
of  double  tho  anglo  through  which  tho  lid  has  been 
turned,  enables  him  to  calculate  tho  curvature  of  the 
cylindrical  surface  of  a  lens  for  a  pair  of  spectacles  which 
will  correct  the  defect  of  his  eye. 

In  using  tho  instrument  tho  lenses  are  first  set  at  some 
angle  for  trial,  and  tho  lens  is  then  applied  to  the  eye, 
and  turned  round  as  a  whole  about  the  axis  of  the  eye, 
till  tho  vision  is  most  distinct.  Thero  aro  two  positions, 

180°  apart,  in  which  the  vision  is  most  distinct,  while  in 
tho  intermediate  positions,  distant  90°  and  270°  from  the 
first,  it  is  worst.  One  of  the  best  positions  having  been 
found,  and  tho  dogroo  of  distinctness  noticed,  the  angle 
betwoon  the  lonses  is  to  bo  slightly  varied,  by  turning  the 
lid  alone,  and  tho  observation  repeated,  and  so  on  till  the 
adjustment  is  complete.  The  position  of  the  lid  rela- 

tively to  tho  body  of  tho  box  having  been  noted,  the  Ud 
is  to  be  turned  till  tho  axes  of  the  lenses  are  parallel,  or, 
what  is  bettor,  turned  through  this  position  to  nearly  an 
equal  angle  on  tho  opposite  side,  tho  exact  angle  being 
found  by  trial  as  before. 

A  fine  circle,  such  as  may  be  found  in  mathematical 
plates,  or  a  series  of  fine  straight  lines,  drawn  in  all 
directions  through  a  point,  forms  a  good  test  object.  The 
different  parts  of  the  circumference,  or  the  different  lines 
of  the  series,  ought  all  to  be  equally  distinct.  A  page  of 

small  Greek  print  forms  also  a  good  object.* 
Test-letters  for  ascertaining  the  degree  of  distinctness  of 

sight,  f — In  order  to  ascertain  the  degree  of  distinctness  of 
sight,  Dr.  Snellen,  of  Utrecht,  measures  the  smallest  angle 

*  Eeport  of  the  British  Association  for  1849,  Part  II.,  p.  10. 
+  "  Test  Types  for  ths  Determination  of  the  Acuteness  of 

Vision,"    Ulrecht,  1862. 
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it  which  objects  of  known  size  and  form  can  be  distin- 
j-uished.  Visual  angles  are  determined  by  measuring  the 
3xtrenie  distance  at  which  objects  of  definite  size,  such  aa 
.etters,  can  be  recognised,  or  by  measuring  the  size  of  the 
objects  which  can  be  distinguished  when  placed  at  a 
definite  distance,  say  one  foot. 
The  following  sizes  of  letters  correspond  sufficiently 

learly  to  those  given  by  Dr.  Snellen,  as  seen  by  a  normal 

;ye  at  an  angle  of  five  minutes  (5')  from  the  distance  in  feet, 
ndicated  by  the  numbers  marked  over  them  respectively. 

If  a  person  sees  No.  I.  at  one  foot,  No.  II.  at  two  feet, 
md  cannot  see  No.  XX.  at  twenty  feet  distance,  myopia 
jxists.  If,  on  the  contrary,  he  sees  No.  XX.  at  twenty  feet, 
md  does  not  see  No.  I.  at  the  distance  of  one  foot,  the  nearest 
joint  of  vision  lies  at  more  than  one  foot  from  the  eye. 
The  degree  of  acuteness  of  vision  (V)  is  expressed  by 

he  relation  of  the  distance  at  which  the  letter  is  actually 
seen  (d),  to  that  at  which  the  letter  is  apparent  at  an 
ingle  of  five  minutes  (D,  the  distance  in  feet  marked  over 
he  letters)  by  a  normal  eye  : — 

V  =  d
 

D 

"1  d  and  D  be  found  equal,  and  No.  XX.  be  thus  visible it  a  distance  of  twenty  feet,  then  test-letters  =  fj  =  1 ; 

in  other  words,  there  is  normal  acuteness  of  sight."  If,  on he  contrary,  d  be  less  than  D,  and  if  No.  XX.  is  visible 
inly  at  ten  feet,  No.  X.  only  at  two,  and  No.  V.  only  at 
me  foot,  these  three  cases  are  thus  expressed  respec- 

ivGly  :_  V  -  m  -  i *  20    —  ¥> 
V  =    -2_    —  i 

V  =  1° 
 " I  may  sometimes  be  greater  than  D,  and  No.  XX.  be 

hus  visible  at  a  greater  distance  than  twenty  feet.  In 
.uch  a  case,  vision  is  more  acute  than  the  normal  range. 
Perfect  acuteness  of  vision  occurs  only  with  exact 

accommodation  for  the  given  distance. 
Since  the  distinctness  of  vision  within  the  limits  of 

iccommodation  is  necessarily  the  same  for  every  number, 
t  follows  that  experiments  with  letters  of  different  sizes, 
>laced  at  appropriate  distances,  supply  a  test  of  the  accu- 

acy  of  the  patient's  statements,  and  insure  the  detection 
if  attempts  on  his  part  to  simulate,  exaggerate,  or 
lissemble : — F  2 
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nprtTibdfhkol 

II. 
FHK03UVACEOL2 

HI. CEOLNFRTVZBD3 

IV. 

VZBDFHKOSUYA4 

IUYACEGLNPRT5 

VI. 

NPRTVZBDFHK06 

VII. 

FHKOSUYACEGL7 

VIII. 

CEGLNPRTVZBD8 

VZBDFHKO  10 

... 

II 

see , 

h 

a 
Jd'is 

»n 

'- 

XII. 

IUYACEG1S 

is 
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In  amblyopia,  or  defective  sight  from  affection  of  the 
iptic  nervous  apparatus,  although,  neither  distant  nor 
:iear  objects  are  seen  distinctly,  the  latter  may  be  seen 
setter  than  the  former,  because  they  are  seen  larger,  just 
is  in  bad  Ught  we  can  see  large  print  better  than  small. 
5uch  a  case,  which  may  be  called  nervous  shortsighted- 
less,  must  be  distinguished  from  true  or  optical  short- 
dghtedness.  In  nervous  shortsightedness  the  sight  will 
>robably  be  improved,  not  by  a  concave,  but  by  a  convex 
jlass,  which  magnifies  the  object. 

"When  a  young  person,  though  he  does  not  see  near Vbjects  very  distinctly,  complains  chiefly  that  he  cannot 
ee  distant  objects  well;  and  if  on  trial  it  is  found  that 
he  sight  is  not  assisted  by  concave  glasses,  an  examina- 
ion  of  the  form  of  the  cornea,  whether  it  be  conical,  and 
>f  the  state  of  the  lens,  whether  its  transparency  be  im- 
)aired,  should  be  instituted. 
/In  conical  cornea,  which  constitutes  a  different  form  of 
.stigmatism  from  that  above  noticed,  the  sight  is  short, 
nd  is,  in  an  early  stage,  assisted  by  a  concave  lens,  but 

"he  rays  of  Ught  not  being  all  brought  to  one  focus  on 
Hie  retina,  it  is  at  the  same  time  very  confused.  In  a 
;»ase  of  opacity  of  the  lens,  referred  to  as  being  likely  to 
>e  the  cause  of  the  apparent  shortsightedness,  the  sight 
or  near  objects  is  somewhat  improved  by  a  convex  glass, 
■lecatise  the  objects  are  thereby  magnified. 

Mydriasis. — In  a  case  of  indistinctness  of  sight,  with 
Ihe  pupil  greatly  dilated,  the  patient  should  bo  requested 
'o  look  through  a  small  aperture  made  with  a  thick  pin 
ra  a  card  or  an  instrument  kept  for  the  purpose,  such  as  is 
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represented  in  Figure  22.  If  objects  are  then  seen  dis- 
tinctly, the  case  is  ono  of  simple  mydriasis,  the  eye  being 

probably  at  the  same  time  in  its  lowest  state  of  refractive 
adjustment.  In  such  a  case  a  convex  lens  will  enable  the 
patient  to  read. 
By  looking  through  a  small  aperture,  the  circumfe- 

rential rays  of  the  cones  of  light  aro  cut  off.  The  central 
rays  alone  entering  tho  eye,  and  passing  through  the 

Fio.  22. 

central  pari  of  tho  crystalline  lens,  suffer  little  or  no  re- 
traction, so  that  tho  eye  is  reduced  nearly  to  the  state  of 

8  simple  camera  obsoura  without  a  lens,  in  which  a  well- 
defined,  though  faint  image  is  projected,  independently  of 
focus  or  adjustment.  Brewster's  theoretically  best  form of  camera. 

Dondefs'  stenopceic  apparatus. — The  small  aperture  for 
looking  through  being  its  essential  part,  the  instrument 
above  delineated  comes  under  the  denomination  of  steno- 

paiic  (from  arevos,  narrow,  and  07717,  a  peephole).  This 
namo  Dr.  Donders  has  coined  to  designate  spectacles 
winch  ho  recommends  when  the  accuracy  of  vision  is  dis- 

turbed by  shght  obscurations  of  the  light-refracting 
media.  The  disturbance  of  sight  in  such  cases  Dr.  Don- 
dors  considers  to  be  owing  not  so  much  to  the  reflection 
or  absorption  of  a  portion  of  the  rays,  as  to  the  diffusion  of 
the  light  passing  through  the  obscurations.  Hence  ex- 

clusion of  the  light,  which  would  otherwise  reach  them, 
increases  the  distinctness  of  the  images.  This  is  effected 
by  looking  through  a  small  aperture. 

In  order  not  to  limit  the  field  of  vision  more  than  is 
necessary,  the  opening  must  be  held  as  close  as  possible 
to  the  eyre.  It  may,  in  general,  have  the  form  and  nearly 
the  size  of  the  clearest  part  of  the  portion  of  the  refracting 
surface  corresponding  to  the  pupil.  It  may,  therefore, 
according  to   circumstances,   be  l-ound,  oval,  or  slit- 
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71 |  ike.  Rarely  will  its  diameter  require  to  be  less  than 
(  me-twentieth  of  an  inch ;  often  it  may  amount  to  as 
:  nuch  as  one-tenth  or  one-eighth  of  an  inch. 

The  apparatus  with  which  Dr.  D.  tests  the  eye  in 
I  >rder  to  determine  the  particular  form  and  size  of  aper- 
l  aire  which  will  be  required,  consists  of  a  very  short 
cylinder,  having  a  funnel  opening  at  the  end  next  the 
r;ye,  and  provided  at  the  other  with  a  diaphragm,  in 
fevhich  there  are  several  apertures  of  different  sizes, 
kapable  of  being  turned  round,  until  the  proper  sized 
riperture  is  found ;  or,  in  which  there  is  a  slit,  capable  of 
Being  widened  or  narrowed  at  pleasure. 

Diplopia  with  two  eyes. — When  complaint  is  made  that 
|  Ybjects  are  seen  double  ( diplopia),  it  is  necessary  to  ascer- 

tain whether  the  two  images  are  seen  only  when  both 
I  yes  are  open.  In  this  case  the  double  vision  depends  on 

J  nisdu-ection  of  the  two  eyes.  Misdirection  of  the  two 
r-syes  is  objectively  evident  if  owing  to  want  of  harmony 
|  n  the  action  of  any  of  the  recti  muscles,  but  is  not  so 
j  vhen  owing  to  abnormal  action  of  the  oblique  muscles. 
|:.n  this  case  the  misdirection  consists  in  loss  of  parallelism 
|:>f  the  vertical  and  horizontal  diameters  of  the  eyeballs. 

Polyopia  with  a  single  eye. — To  a  single  eye  objects  may 
l"',ppear  not  double  merely,  but  manifold,  as  if  several 
h  cere  overlapping  each  other.  This  defect  is  noticed  most 
Ivhen  the  adjusting  power  of  the  eye  comes  to  fail,  and  the 

I '  bject  is  seen  out  of  focus.  That  the  case  is  of  this  nature 
trill  be  shown  if  the  object  is  seen  single  with  the  help  of 
I .  concave  or  convex  glass,  according  to  its  distance,  and 
l.ccording  as  the  patient  is  near  or  farsighted — that  is, 

r.upposing  the  patient's  eye  be  free  from  astigmatism. 
Muscce  volitantes. — An  appearance  of  motes  or  flies  float- 

r.ng  in  the  field  of  vision  (muscce  volitantes)  is  owing  to  the 
I.  hadows  of  minute  obj  ects  on  or  in  the  eyes,  usually  in 
lihe  vitreous  body  close  in  front  of  the  retina,  and  is  to  be 
I  listinguished  from  the  appearance  of  flashes  and  scintilla- 
l:ions  of  light  (photopsy),  which  is  owing  to  irritation  of 
I  ome  part  of  the  optic  nervous  apparatus. 

That  muscee  volitantes  are  owing  to  the  shadows  of 
I  ninute  objects  naturally  existing  in  the  eyes,  is  proved 
I  >y  the  fact  that  any  one  may  see  them  by  looking  through 
I I  small  aperture  at  the  clear  sky.  Their  troublesome 
I  ippcarance  is  often  owing  to  over-sensitivoness  of  the 
I'-etina  from  disordered  liver  and  stomach. 

We  have  seen,  however,  that  in  morbid  states  of  the 
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vitreous  humour,  membraneous  and  filamentous  shreds 
are  seen  with  the  ophthalmoscope  floating  in  the  vitreous 
humour.  The  shadows  of  such  objects  give  rise  to  an 
appearance  of  rnuscre  volitantes  in  an  exaggerated  degree. 

Daltonism,  or  defective  perception  of  colour. — Cases  occur 
in  which  persons  are  unable,  in  different  degrees,  to  dis- 

tinguish certain  coloiu-s,  .their  sight  in  other  respects 
being  unimpaired.  Mi-.  Dalton,  the  late  celebrated  che- 

mical philosopher,  who  was  so  affected,  wrote  on  the 
subject ;  hence  the  name,  Daltonism. 

Amaurotic  defects  of  sii/ht. — When  it  has  been  ascer- 
tained by  objective  exploration  of  tho  eyes  that  dimness 

of  sight  does  not  depend  on  opacity  of  the  cornea  or  lens, 
nor,  by  tho  tests  abovo  doscribed,  on  defective  adjustment, 
then  thoro  is  roason  to  fear  an  amaurotic  affection,  de- 
ponding  on  disease  of  tho  retina,  optic  norvo,  or  brain. 

Amaurotic  defect  of  sight  presents  itself  in  the  various 
dogroos  and  forms  of  hemiopy,  niyhtblindness,  amblyopy, 
confirmed  amaurosis,  &c.  Whether  tho  cause  of  amaurosis 
have  its  scat  in  tho  eyeball  or  within  the  cranium  then 
bocomos  tho  quostion.  Morbid  changes  in  the  retina,  it 
has  boon  abovo  seen,  may  bo  observed  by  means  of  the 
ophthalmoscope.  If  none  are  thereby  discoverable,  the 
disease  is  probably  intra- cranial,  in  which  case  there  may 
bo  other  symptoms  of  affection  of  tho  brain. 

Fixed  muscce. — Fixed  muscoo  vary  in  number,  size,  and 
form.  At  first  semi-transparent,  they  afterwards  become 
black,  or  at  least  dark.  They  appear  in  reading  like 
blotchos  on  the  paper. 

Fixed  muscfo  are  owing  to  insensiblo  spots  of  the 
retina.  Tho  centre  of  the  retina  is  sometimes  tho  part 
affected,  and  the  appearance  seen  is  that  of  a  dark  spot  in 
the  middle  of  the  field  of  vision.  Thus  the  flame  of  a 

candle  is,  perhaps,  invisible,  whilst  the  light  halo  around 
is  seen. 

Exploration  of  the  state  of  the  field  of  vision. — Bearing 
in  mind  that  it  is  the  centre  of  the  field  only  that  normally 
can  be  seen  quite  distinctly,  the  patient  is  to  be  directed 
to  fix  the  eye  to  be  examined  (the  other  being  kept  shut) 
on  an  object,  such  as  a  cross  chalked  on  the  centre  of  a 
black  board  at  the  distance  of  about  a  foot.  We  then 

move  the  piece  of  chalk  over  the  board  in  different  direc- 
tions from  the  periphery  towards  the  central  object  looked 

at  by  the  patient,  and  request  him  to  indicate  the  points 
where  he  continues  to  see  the  chalk  distinctly,  where  he 
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sees  it  indistinctly,  and  where  he  ceases  to  distinguish  it 
Pit  all.    By  noting  down  those  where  the  object  becomes 
udistinct  or  invisible,  we  may  trace  the  limits  of  the 
visual  field. 

If  it  be  desired  to  give  greater  precision  to  this  explo- 
:  ration  of  the  field  of  view,  the  board  is  to  be  divided  into 

i  certain  number  of  equal-sized  square  compartments. 
It  is  necessary  to  repeat  the  experiment  several  times, 

:.n  order  to  correct  the  results  of  one  experiment  by  those 
of  another,  varying  the  direction  from  the  visual  axis  aud 
the  distance  of  the  objects. 
When  we  thus  detect  well-marked  alterations  in  the 

;  distinctness  of  the  sight,  we  acquire  the  important  know- 
ledge of  the  state  of  the  degree  of  sensibibty  or  insensi- 
bility of  the  retina  in  the  different  regions  of  its  surface. 

Of  course  it  is  to  be  remembered,  that  if  a  dark  place  in 
the  field  appears  to  the  right,  it  is  the  left  side  of  the 
retina  which  is  affected,  and  vice  versa. 

Phosphenes. — The  sensation  of  light  may  be  called  forth 
by  impressions  on  our  eyes  made  by  other  external  agents 
besides  that  which  is  specially  called  light.  Thus  every- 

one knows  that  if  we  press  on  the  eyeball  as  far  back  as 
possible,  in  the  dark,  we  see  a  luminous  spectrum  before 
the  eye,  but  on  the  side  opposite  to  the  spot  where  the 
pressure  is  applied — the  side  where  the  object  whence  tho 
rays  of  light  proceeded  would  have  been,  had  the  im- 

pression at  the  same  part  of  the  retina  been  made  by 
light.  From  this  mechanical  impression  on  the  retina  no 
other  sensation  but  that  of  light  results ;  and  if  it  were 
possible  to  apply  more  defined  pressure  on  the  retina,  we 
should  no  doubt  see  a  correspondingly  more  defined  spec- 

trum, as  we  indeed  sometimes  do,  of  the  bloodvessels  of 
the  retina,  when  in  consequence  of  undue  congestion  of 
blood  in  them,  they  cause  pressure  on  that  expansion  of 
the  optic  nerve. 

This  production  of  a  spectrum  of  light  by  pressure  on 
the  eye-ball,  has  been  recommended  under  the  above 

name  of  phosphenes,*  by  Dr.  Serres  d'Uzes,  as  a  means 
of  testing  the  degree  of  sensibility  of  the  retina,  in  cases  of 
cataract,  closed  pupil,  and  the  like,  in  which  it  is  desirable 
to  be  assured  of  the  integrity  of  the  retina  before  ope- 

rating. In  the  cases  mentioned,  in  which  the  blindness 
is  owing  merely  to  the  non-access  of  light  to  the  retina, 

*  <pus,  light ;  and  <paivoi,  I  make  appear. 
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and  not  to  any  impairment  of  the  sensibility  of  that 
nervous  expansion,  pressure  on  the  eyeball  excites  spectra 
of  unimpaired  distinctness ;  whereas,  if  the  retina  be  at 
the  same  time  diseased,  as  in  amaurosis,  glaucoma,  and 
the  like,  the  spectra  are  either  faint,  or  not  produced  at  all, 
indicating  that  the  visual  sensibility  is  impaired  or  lost. 

As  a  means  towards  the  methodical  employment  of  the 
test,  M.  Serres  distinguishes  four  phosphenes,  which  he 
denominates  from  tho  points  of  the  eyeball  where  the  pres- 

sure producing  them  is  exerted.  Tho  f  rontal  phosphene  is 
produced  by  pressure  on  the  upper  part  of  the  eyeball, 
and  appears  towards  tho  check.  The  jugal  phosphene  is 
produced  by  pressure  on  tho  lower  part  of  the  eyeball, 
and  appears  towards  the  middlo  of  tho  orbital  arch.  The 
temporal  phosphene  is  produced  by  pressure  on  the  tem- 
poral  side  of  the  eyeball,  and  appears  towards  the  root  of 
the  nose.  Tho  nasal  phosphene  is  produced  by  pressure 
on  tho  nasal  sido  of  tho  eyeball,  and  appears  towards  the 
temple. 

Intermediate  phosphenes  aro  produced  by  pressure  on 
intermediate  parts  of  tho  oyoball. 

The  pressure  is  applied  through  tho  closed  eyebds,  by 
means  of  the  point  of  the  little  linger  or  the  round  end  of 
a  pencil. 

Tho  different  phosphenes  above  named  have  not  all  the 
same  degree  of  luminous  intensity.  In  respect  to  this 
intensity  they  may  bo  classed  as  follows : — the  frontal 
phosphene  is  the  most  brilliant, — after  it  the  temporal, — 
then  the  nasal, — lastly  tho  jugal,  which  is  the  most  obscure. 

The  practical  deductions  drawn  by  M.  Serres  from  this 
mode  of  exploration  aro  as  follows : — 
When  all  the  phosphenes  are  easily  produced,  it  is  to  be 

concluded  that  tho  retina  has  preserved  all  its  sensibiHty. 
If  all  tho  phosphenes  are  wanting,  the  retina  is  quite 
insensible  and  the  sight  extinct,  unless  it  be  in  a 
restricted  field  in  the  central  part  of  the  retina,  to  which 
the  exploration  by  pressure  cannot  be  made  to  reach. 
When  the  phosphenes  are  indistinct,  or  altered,  the 
sensibiHty  of  the  retina  is  imperfect.  When  one  phos- 

phene is  wanting,  it  may  be  concluded  that  the  retina  is 
diseased  at  the  point  corresponding  to  the  place  where  tho 
pressure  is  exerted.  When  the  phosphenes  persist,  and 
vision  nevertheless  is  defective,  it  may  be  concluded  that 
it  is  the  papilla  and  tho  central  portion  of  the  retina 
which  aro  the  seat  of  the  morbid  alteration,  unless  there 
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be  opacity  of  the  media  of  the  eye,  or  some  defect  in  the 
state  of  its  adjustment  sufficient  to  account  for  the  blindness. 

Photopsy. — As  along  with  loss  of  sensibibty  of  the  skin 
to  external  impressions  there  may  be  neuralgic  pains,  so 
along  with  amaurotic  blindness  there  may  be  photopsy. 
This  fact  shows  that  the  observation  of  phosphenes  as  a 
means  of  testing  the  visual  sensibibty  of  the  retina  is  not 
to  be  much  depended  on.  But  even  if  it  were  trust- 

worthy, we  can  judge  much  better  of  the  visual  sensibibty 
of  the  retina  by  the  chrect  action  of  light  through  the 
coats  of  the  eye,  and  by  objective  observation,  in  cases  of 
cataract  and  closed  pupil. 

Spectra  from  the  retention  of  impressions  on  the  retina,  and 
complementary  colours. — In  certain  morbid  states  of  the 
retina,  even  although  vision  be  much  unpaired,  the  sensa- 

tion remains  after  the  impression  a  much  longer  time 
than  natural ;  hence  arise  illusions  of  vision  from  the 
spectrum  and  complementary  colours.  In  such  a  case, 
if  the  person,  after  his  eye  has  rested  on  some  small 
and  near  object — the  tassel  of  a  blind,  for  example — 
should  accidentally  look  towards  the  sky,  he  will  there 
see  projected  an  image  of  it  magnified  and  of  a  reverse 
tint  or  colour ;  but,  not  aware  of  the  cause,  he  may  be 
surprised  by  what  appears  to  him  a  gigantic  human  figure 
in  the  air. 

Phantasjns. — Besides  the  subjective  sensations  of  pho- 
topsy, &c,  and  which  are  owing  to  the  communication  to 

the  brain  of  a  change  of  state  of  the  nerves  of  the  senses 
concerned,  induced  by  a  cause  operating  within  them, 
there  is  another  class  of  subjective  sensations,  which  have 
their  origin  in  the  reaction  of  the  mind  on  the  senses.  To 
this  class  belong  phantasms. 

Phantasms  of  touch  are  exempbfied  in  the  pains  of 
hypochondriacs.  In  regard  to  phantasms  of  hearing, 
people  sometimes  imagine  that  they  hear  not  only  sounds, 
but  spoken  words.  The  phantasms  of  vision  are  those, 
however,  which  have  attracted  most  interest.  Appear- 

ances as  if  of  various  objects — landscapes  and  figures,  for 
example,  even  walking  figures  —  present  themselves 
before  the  eyes.  Nay,  phantasms  of  both  hearing  and 

vision  may  occur'  together — the  human  figures  seen 
being,  at  the  same  time,  heard  talking.  In  the  celebrated 
case  of  Nicolai,  the  Berlin  bookseller,  the  phantasms 
wero  at  first  seen  only,  but  after  a  time  thoy  wore  heard 
also. 
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Phantasms  occurring  in  persons  of  strong  mind  and 
cultivated  intellect  are  recognised  as  such.  This  was  the 
case  with  Nicolai,  referred  to. 

In  the  case  of  persons  of  uncultivated  intellect,  phan- 
tasms have,  no  doubt,  been  the  origin  of  many  ghost 

stories.  Whilst  in  persons  of  weak  intellect,  not  other- 
wise actually  insane,  they  may  lead  to  hallucinations 

prompting  to  insane  actions. 

Section  n. — The  Various  Forms  of  Looal  Bemedies, 
and  their  mode  of  application  to  the  eyes 
or  Neighbourhood. 

1st.    Cold  applications. 

Cold  l<itio/h<!. — Cold  spring  wator  is  the  best  cold  lotion. 
It  is  applied  by  moans  of  compresses  of  old  linon  or  lint, 
which  should  bo  broad  enough  to  oxtend  over  the  neigh- 

bouring parts  as  well  as  over  tho  eye,  but  not  so  heavy  as 
to  press  unpleasantly.  Whon  once  commenced,  the  appli- 

cation of  the  cold  lotion  requires  to  be  assiduously  kept 
up  as  long  as  is  nocossary,  ono  compress  as  soon  as  it 
becomes  w  arm  being  replaced  by  another  just  taken  out 
of  the  wator.  Tho  application  of  cold  is  also  sometimes 
made  by  means  of  a  small  bladder  loosely  rilled  with  ice 
laid  over  tho  oyos. 

Cold  douche  bath. — This  consists  in  a  fine  stream  of  cold 
spring  water  allowed  to  play  on  the  closed  eye  and  neigh- 

bouring parts.  The  application  may  be  continued  for 
about  live  or  ten  minutes  at  a  time.  There  are  particular 
douche  apparatuses  to  be  had.  An  equally  efficacious,  and 
certainly  a  simpler  douche,  may  be  applied  by  leaning  the 
face  over  a  basin  of  cold  water  and,  with  the  hand, 
throwing  the  wator  up  against  the  closed  eyelids. 

Dry  cold. — In  the  weak  and  rheumy  eyes  of  old  persons, 
and  in  a  similar  state  remaining  after  an  attack  of  oph- 

thalmia, it  is  often  agreeable,  and  indeed  productive  of 
great  relief,  occasionally  to  draw  some  cold  body  across 
the  eyebds.  For  this  purpose  a  long  slender  bottle,  with 
a  smooth  round  bottom,  filled  with  ice,  has  been  recom- mended. 
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2nd.    Warm  applications. 

Warm  cataplasms  and  fomentations. — As  applications  to 
the  eye,  fomentations  are  much  more  convenient  and 
elegant  than  poultices.  Warm  water  simply  may  be  used 
for  the  purpose,  or  chamomile  decoction,  poppy  decoction, 
and  the  like.  The  application  is  made  by  means  of  com- 

presses over  which  oiled  silk  is  laid.  "Warcn  cataplasms and  fomentations  should  never  be  allowed  to  become  cold 

on  the  eyes.  "When  the  eye  is  to  be  bathed  simply  with 
water,  the  application  requires  only  to  be  made  occasion- 

ally, and  that  merely  for  a  period  of  a  few  minutes  at  a 
time.  After  that,  as  well  as  after  the  removal  of  warm 

cataplasms  or  compi'esses,  the  eyes  are  to  be  gently  dried 
with  a  soft  linen  cloth,  and  care  taken  that  they  be  not 
exposed  to  a  draught  of  ah. 

Watery  vapours. — In  order  to  receive  watery  vapours  on 
the  eyes,  the  patient  holds  his  face  over  a  vessel  contain- 

ing hot  water ;  a  cloth  being  thrown  over  all.  "When  it  is wished  to  have  the  steam  play  more  directly  on  the  eye,  a 
funnel  is  inverted  over  a  small  basin,  and  the  tube  directed 
towards  the  eye  at  a  proper  distance.  After  the  applica- 

tion, the  face  and  eyelids  are  to  be  well  dried,  and  ex- 
posure to  any  draught  of  ah  carefully  avoided. 

3rd.    Medicated  vapours. 

Medicated  watery  vapours. — In  certain  cases,  the  hot 
water  is  mixed  with  some  aromatic  or  narcotic  substance, 
such  as  tincture  of  opium,  tincture  of  camphor,  compound 
tincture  of  camphor,  tincture  of  hyoscyamus,  or  of  bella- 

donna, in  the  proportion  of  a  teaspoonful  or  two  to  the 
cupful  of  hot  water  about  to  be  used  for  steaming. 
Dry  warmth  and  vapours  of  aromatic  or  narcotic  sub- 

stances.— Bags  of  aromatic  or  narcotic  herbs  hung  over  the 
eyes  used  to  be  employed  partly  to  keep  up  dry  warmth, 
and  partly  for  the  sake  of  the  exhalations  they  give 
out.  The  bags  are  made  of  coarse  lawn  or  muslin, 
washed  and  rubbed  soft.  Being  lightly  filled,  the  bag  is 
sewed  close,  and  then  quilted  at  different  places,  so  as  to 
keep  the  materials  equally  spread  out,  and  to  prevent 
them  from  sinking  down.  The  bags  ought  to  be  made  as 
light  as  possible,  not  more  than  of  the  thickness  of  a 
finger,  and  about  the  size  of  a  playing-card.  They  are 
fixed  to  a  band  passed  round  the  forehead,  so  as  to  hang 
free ;  they  ought  not  to  be  bound  over  the  eye.    The  ba»s 
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are  warmed  before  being  applied.  The  materials  for 
filling  the  bags  with.,  are  aromatic  species  (chamomile 
flowers,  sage,  rosemary,  thyme,  &c),  mixed  or  not  with 
shavings  of  camphor.  The  species  are  reduced  to  a 
coarse  powder,  from  which  all  dust  is  to  be  separated  by  a 
sieve.  To  fill  a  bag  of  the  size  above  indicated,  one  and 
a  half  to  three  drachms  of  herbs,  flowers,  &c,  will  be 

required.  "When  comuphor  is  the  only  active  substance employed,  cotton  wool,  impregnated  with  it,  is  to  be  used 
for  filling  tho  bag.  The  impregnation  is  readily  effected 
by  soaking  tho  wool  in  strong  spirit  of  camphor,  and  then 
allowing  it  to  dry  quickly  :  when  dry,  the  wool  is  teased  out. 

Herb  bags  aro  not  now  much  used. 
Stimulutiiuj  vapours. — Tho  vapour  of  tho  weaker  volatile 

fluids  is  applied  by  spreading  the  fluid  out  on  a  warm 
surface,  and  allowing  it  to  cvaporato  near  the  eyes.  Thus, 
having  poured  a  few  drops  of  the  fluid  into  one  hand,  and 
spread  it  out  on  the  palms  of  both,  by  rubbing  them 
quickly  together,  the  hands  aro  to  be  held  one  before  each 
eyo  more  or  loss  closo  according  to  the  strength  of  the 
material  and  dogroo  of  action  desired. 

Tho  vapour  of  hydrocyanic  acid  is  applied  to  the  eye  by 
means  of  a  small  bottle,  the  mouth  of  which  expands  into 
a  cup  like  an  oyo-glass.  A  few  chops  of  the  diluted  acid 
being  poured  into  tho  bottlo,  tho  cup  is  to  bo  applied  to 
the  eye,  which  will  thus  receive  the  vapour  as  it  rises. 

4th.  Anodyne  friction. 
Friction  over  the  eyebrows  or  on  the  temples  with  some 

anodyne  is  often  of  use  in  mitigating  the  supra-orbital  or 
temporal  pain,  which  attends  many  internal  ophthalmias. 
The  belladonna  or  atropia  ointment  of  the  Pharmacopoeia, 
alone,  or  combined  with  an  equal  quantity  of  the  weaker 
mercurial  ointment,  often  proves  an  efficacious  anodyne. 
The  following  tincture  of  tobacco  is  sometimes  also 
useful : — 

R — Tabaci  fol.  concis.  5j  ft. 
Camphorse  pulv.  3j. 
Alcohol,  fort. 
Aq.  destillat.  aa  |jv. 

Digere  per  dies  octo  et  cola. 
Sig-  3ft- — 3y.  to  be  used  at  a  time. 

5th.    Collyria,  &c. 

The  word  CoUyrium,  as  at  present  understood,  means 
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an  eye-water,  but  formerly  it  was  applied  to  any  medecino 
:  for  the  eyes,  whatever  its  form.    Eecurring  partially  to 
the  original  and  wider  acceptation,  it  is  purposed  under 
this  head  to  treat  not  only  of  eye-waters,  but  also  eye- 

s  salves  and  eye-powders.    The  skin  of  the  eyelids,  and  the 
conjunctival  surface,  are  the  parts  of  the  eye  which, 

J  under  ordinary  circumstances,  are  most  open  to  the  con- 
tact of  remedies ;  the  derivative  lacrymal  passages,  though 

;also  directly,  are  less  easily  accessible.    Of  the  other 
[parts  of  the  eye,  the  proper  substance  of  the  cornea,  when 
Uaid  bare  by  rdceration,  and  the  his  when  it  is  prolapsed 
iiin  consequence  of  a  wound  or  penetrating  ulcer  of  tho 
jornea,  are  thoso  which  may  become  the  subject  of  the 
ilirect  action  of  medicinal  substances.  The  lacrymal  gland 
iind  Meibomian  follicles  may  be  influenced  by  the  action 

of  collyria  on  then-  excretory  orifices.    Of  the  internal 
:unics,  the  iris  is  acted  on  by  the  external  application  of 
oelladonna,  &c.    The  others  are  also  affected  by  applica- 
nons  to  the  conjunctiva,  though  in  general,  when  these 
ire  irritating,  rather  injuriously  than  beneficially. 

Of  late  years  glycerine  has  been  much  employed  as  an 
oxcipient  in  the  preparation  of  collyria.  In  its  pure  state 
;  glycerine  mixes  perfectly  with  all  medicaments  employed 

i  'or  application  to  the  eyes,  dissolving  some  and  holding 
•>thers  in  suspension.  Tho  nitrate  of  silver  is  the  only 
exception,  as  it  becomes  decomposed. 

Glycerine  applied  to  the  edges  of  the  eyelids  by  means 
>f  the  fingers  keeps  them  from  becoming  glued  together 
>>y  the  discharge,  which  it  dissolves,  and  thus  prevents 
ihe  formation  of  crusts.  If  crusts  already  exist,  glycerine 
apidly  softens  them,  so  that  they  admit  of  being  readily 

■  emoved. 

Glycerine  heated  with  starch  forms  a  "  plasma,"  which 
i  onstitutes  a  good  basis  for  eye  ointments. 
Eye-waters  and  drops  are  solutions  of  astringent,  stimu- 

int,  or  narcotic  substances,  or  of  all  combined.  Their 
!  tate  of  concentration  regulates  the  mode  of  application, 
I'.ence  the  division  into  eye-waters  properly  so  called,  and 
irops  for  the  eyes. 
Eye-waters  properly  so  called,  are  the  weaker  solutions, 

nd  are  used  to  bathe  the  eye  with  occasionally  in  the 
ourse  of  the  day.  The  fluid  is  to  be  put  into  a  cup  in 

l  uflicient  quantity  and  made  tepid.  Tho  patient,  holding 
:  Lis  head  over  the  vessel,  is  to  lave  his  eye  with  the  water 
;  y  means  of  a  piece  of  lint  or  soft  linen  rag ;  and  after 
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this  has  been  done  for  a  few  minutes,  some  of  the  fluid 
may  be  dropped  fairly  into  the  eye  by  an  assistant  squeez- 

ing the  soaked  rag  over  it,  while  the  patient  lies  on  his 
back,  and  holds  his  eyelids  apart.  After  this,  the  eye 
may  be  laved  again  for  a  minute  or  so,  and  then  carefully 
dried  with  a  soft  linen  cloth.  An  eye-glass  is  not  to  be 
recommended. 

A  principal  object  in  the  process  above  described  is  to 
remove  any  discharge  from  the  eye.  In  the  blennor- 
rhcoal  ophthalmise,  when  the  eyelids  are  enormously 
swollen  and  cannot  be  opened,  it  is  the  custom  to  inject 
tho  oye-water  between  the  eyelids,  after  they  have  been 
cleansed  as  much  as  possible  by  means  of  the  bathing 
simply.  In  using  tho  syringo,  however,  care  must  be 

taken  not  to  injuro  the  patient's  eye  by  pressure  or  the 
like,  and  on  tho  other  hand,  the  operator  should  guard  his 
own  oyes  from  receiving  any  spirt  of  matter.  But,  as 
will  be  pointed  out  under  tho  proper  head,  the  eyes  may 
be  quite  well  cleansed,  and  applications  made  to  the 
conjunctiva  without  tho  uso  of  a  syringe. 

In  order  to  act  on  tho  innor  surface  of  the  lacrymal 
passages,  tho  simplest  way  of  applying  the  eye-water  is 
to  chop  it  into  tho  inner  comer  of  the  eye,  and  leave  it 
there  a  short  time  so  as  to  be  taken  up  by  the  jaincta. 
It  is  sometimes  also  injocted  directly  through  the  puncta 

and  canaliculcs  by  means  of  Anol's  syringe.  Injections 
are  occasionally  thrown  into  tho  lacrymal  passages  from 
tho  opening  of  tho  nasal  duct  into  the  nose;  but  when  an 
external  opening  into  the  lacrymal  sac  exists,  whether  it 
has  been  made  by  operation  or  the  bursting  of  an  abscess, 
we  have  the  readiest  access  to  the  mucous  surface  of  the 
lacrynial  passages. 

Examples  of  eye-waters  : — 
R — Belladonnae  extracti,  3ft. 

Aquae  pvme,  3viij. 
Solve  et  per  linteum  cola.  Or, 

R — Atropine  sulphatis,  gr.  j. 
Aquae,  3 viij. 

Solve. 

Sig. — Sedative  eye-water,  to  be  used  tepid. 

R — Ahvminis,  gr.  xvj. 
Aquce  rosfe,  §viij. 

Solve.    Ft.  aqua  ophthalniica. 



COLLYEIA,  &C. SI 

R — Sulphatis  zinci,  gr.  xvj. 
Aquae  rosce,  svii.j. 
Acidi  sulph.  dilut.  gtt.  xvj. 

P.  Solutio  pro  aqua  ophthalmica. 

R — Hydrargyri  corrosivi  sublimati,  gr.  j. 
Aninionife  hydrocklorat.  gr.  ij. 
Aquae  destillat. 
Aq.  ros.  singulorum,  5iv. 

Solve,  &c. 

R — Lapidis  divini,*  gr.  xvj. 
Aquae  destillat.  5y. 

Solve  et  cola. 
Colaturre  adde  aquae  rosarum,  ̂ vj. 

Misce,  &c. 
Sig.—  Eye-water. 

N.B.  To  any  of  the  four  last  solutions  a  drachm  of 
\  vinuni  opii  may  be  added.  The  following  are  the  direc- 
:  tions  for  use : — To  half  a  tea-cup-ful,  add  as  much  hot 
» water  as  will  make  the  whole  lukewarm.    With  the 
quantity  thus  prepared,  the  eyes  are  to  be  bathed  as 
directed,  p.  79. 

R — Aceti  aromatici,  niv. 
Spiritus  retheris  nitrici,  3j- 
Aqute  rosae. 
Aquce  puree,  aa  §iij. 

Misce. 

Sig. — Cooling  lotion,  to  be  used  for  bathing  tho 
forehead,  temples,  and  cheek. 

Drops. — These  may  be  applied  by  means  of  a  quill  or 
??lass  tube,  but  a  largo  camel's  hair  pencil  will  be  found 
the  most  convenient  instrument.  It  is  to  be  remembered, 
aowever,  that  to  avoid  accidents,  each  patient  should 
uiave  a  separate  pencil,  which  ought  to  be  well  washed 

"!very  time  it  is  used.    The  lower  eyelid  being  slightly 

*  R — iEruginis, 
Nitratis  potasste, 
Aluminis  Ba  partes  xvj. 

Terautur  simul  et  liquefiant  in  vase  vitreo  in  balneo  arena?, 
jiquefactis  adde  camphoraB  tribe  partem  j.  :  Misce. 
Massa  refrigerata  servetur  sub  nomine  Lapidis  Divini. 

G 
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everted,  its  inner  surface  is  to  be  touched  with  the  loaded 
pencil,  when  the  fluid  will  be  immediately  drawn  off  and 
diffused  oyer  the  lower  part  of  the  conjunctiva.  Pains 
must  also  be  taken  to  allow  the  drop  to  make  its  way 
underneath  the  upper  eyelid  by  drawing  this  from  contact 
with  the  eyeball,  and  then  moving  it  slightly  up  and 
down.  It  is  frequently  necessary  to  evert  the  upper  eye- 

lid, and  to  pencil  its  conjunctival  surface  directly. 
Applied  in  the  ordinary  way,  salves,  eye-waters,  and 

drops,  scarcely  ever  come  into  contact  with  the  conjunc- 
tiva of  tho  uppor  eyolid  and  upper  part  of  the  eyeball  * 

in  any  dogroo  of  concentration,  and  too  often  what  gets 
thi'i-c  acts  rather  as  an  irritant  than  otherwise.  I  consider 
it  of  groat  importance  to  insure  the  access  of  an  appli- 

cation to  tho  upper  parts  of  tho  conjunctiva,  because  I 
havo  soon  cases  troatod  unsuccessfully,  or  rather  irritated 
for  a  long  timo  by  applications,  which,  when  properly 
introduced,  did  not  fail  of  a  speedy  beneficial  operation. 

In  ordor  to  apply  drops  to  the  eye  of  a  child  with  the 
least,  possiblo  trouble,  tho  surgoon  is  to  seat  himself  on  a 
chair,  with  a  towel  foldod  longways,  laid  across  his  knees. 

On  another  chair,  on  tho  surgeon's  left  hand,  and  a  little  in 
froirl  i  if  him,  the  nurso  with  tho  child  sits  in  such  a  way, 
that  when  sho  lays  the  child  across  her  lap,  its  head  may 
be  received  on  the  towel,  and  between  the  knees  of  the 
surgoon,  and  thus  held  steadily.  The  nurse  confining 
tho  hands  and  arms  of  the  child,  the  surgeon  easily  draws 
down  tho  lower  eyolid,  and  drops  in  the  fluid ;  he  then 
draws  tho  uppor  eyolid  up  a  little,  and  also  from  contact 
with  tho  eyeball,  in  order  to  allow  the  drop  to  get  under- 

neath. The  eyelids  are  then  alternately  to  be  drawn 
froin  each  other  and  made  to  approach,  so  as  to  favour 
the  spreading  of  the  fluid  over  the  whole  conjunctival 
surface. 

*  In  illustration  of  this,  it  may  be  mentioned,  that  in  most  or 
all  the  cases  in  which,  from  the  abuse  of  the  nitrate  of  silver  drops, 
the  conjunctiva  has  become  dyed  of  a  dark  olive  or  actually  black, 
it  is  the  lower  part  of  this  membrane  which  is  so  affected.  In  such 
cases,  besides  being  discoloured,  the  conjunctiva  is  often  found 
much  shrunk  and  in  a  state  of  incurable  chronic  inflammation.  ^  In 
extreme  opposition  to  the  notion  that,  drop  in  the  nitrate  of  silver 
solution  long  enough  and  the  ophthalmia  will  be  cured,  which  leads 
to  such  deplorable  results,  is  the  disposition  to  decry  the  employ- 

ment of  the  remedy  altogether.  The  nitrate  of  silver  solution  is, 
however,  a  valuable  application,  if  properly  used. 
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Examples  of  eye  drops. 

Yinum  opii,  pure,  or  diluted  with  one  or  two  waters,  is 
often  used  for  dropping  into  the  eye. 

R. — Nitratis  argenti,  gr.  iv. — x. 
Aqure  destillatre,  5j. 

Solve. 

R — Hydi-argyi'i  corrosivi  sublimati,  gr.  ss. 
Aqure  destillatre,  3vij. 

Solve  et  cola.    Colaturce  adde  vini  opii,  3j. 
Misce. 

R — Lapidis  divini,  gr.  v. — x. 
Aquco  destillatre,  3vij. 

Solve  et  cola.    Colaturee  adde  vini  opii,  3j. 
Misce. 

R — Extract,  belladonnre,  gr.  xx. — xxx. 
Aqure  destillatre,  Jj- 

Solve  et  per  linteum  cola. 

R — Atropire  sulphat.  gr.  ij.— iv. 
Aqure  destillatre,  5j\ 

F.  solutio. 

Calahar  bean  drops, — The  Calabar  bean  is  applied  to  the 
i  eye  in  the  form  of  a  fluid  extract,  one  drop  of  which  is 
•  equal  to  one  grain  of  the  bean. 

Gelatine  as  a  vehicle  for  the  application  of  Atropia  and 
Calabar  bean. — Mr.  Streatfeild  has  recommended,  as  more 
convenient  and  portable  than  the  solution,  gelatine  in 

'  thin  sheets  impregnated  with  the  sulphate  of  atropia  in 
I  such  a  proportion,  that  a  piece  one-fifth  of  an  inch  square 
contains  as  much  as  a  drop  of  the  solution.    A  piece  of 
the  atropia-gelatine,  of  the  size  mentioned,  is  placed  in 

'  the  oculo-palpebral  sinus  of  the  lower  lid,  and  left  there 
"to  dissolve.    The  atropia  being  thus  set  free,  produces  its 
( effect  on  the  pupil.    Mr.  Streatfeild  had  previously  used 
t tissue  paper  impregnated  with   atropia  (Oph.  Hosp. 
i Reports,  Jan.,  1862),  but  as  the  piece  of  paper  required 
t  to  be  removed  after  the  atropia  was  dissolved  out,  which 
i  could  often  be  done  only  by  the  surgeon  himself,  the  sub- 

stitution of  gelatine  is  an  obvious  improvement  on  the 

'original  invention.    See  Mr.  S.'s  paper  in  the  Brit,  and IFor.  Med.  Chr.  Eev.  for  January  1,  1864. 

In  the  case  of  the  Calabar  bean,  the  gelatine  is  impreg- 
•nated  with  its  extract  in  the  same  proportion. 

G  2 
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Eye-salves. — Salves  are  applied  to  the  borders  of  the 
eyelids,  or  to  the  whole  conjunctival  surface.  In  the 
former  case  only,  should  the  patient  or  his  attendants  be 
intrusted  with  the  application.  In  the  lattor  case,  more 
discrimination,  as  well  as  tact,  being  required,  the  sur- 

geon should  apply  the  salve  himself. 
Before  applying  a  salve  to  the  edges  of  the  eyebds,  all 

incrustations  of  matter  about  the  roots  of  the  eyelashes 
must  bo  removed.  This  is  done  by  first  rubbing  the  part 
with  glycerine,  fresh  butter,  or  lard  ;  tho  incrusting  matter 
is  thus  softonod,  and  may  readily  bo  separated  with  the 
finger-nail  or  head  of  a  pin.  All  looso  eyelashes  should 
at  tho  samo  time  bo  plucked  out. 

The  anointing  of  the  edges  of  the  eyelids  may  be  per- 
formed by  moans  of  a  hair  pencil,  or  simply  with  the 

point  of  the  linger.  Tho  oyolid  being  held  slightly 
everted,  the  salve  is  applied  along  its  border  to  the 
mouths  of  tho  Meibomian  folliclos,  then  smeared  outside 
the  insertion  of  the  eyelashes,  and  afterwards  carefully 
rubbed  in  at  their  roots. 

When  a  salve  is  to  be  applied  to  tho  whole  surface  of 
tho  conjunctiva,  a  pieco  tho  size  of  a  split  pea  is  to  be 
taken  up  on  tho  point  of  a  probe,  or  on  tho  point  of  tho 
nail  of  tho  littlo  finger,  and  insinuated  under  the  upper 
eyelid,  while  this  is  drawn  forward  from  contact  with  the 
oyoball.  When  tho  salvo  is  fairly  in  the  eye,  the  upper 
eyelid  is  to  bo  gently  drawn  down,  and  lubbed  over  the 
eyeball  with  the  finger  for  a  minute  or  so,  in  order  to 
diffuse  the  salve,  now  melted  by  tho  heat  of  the  eye, 
between  the  eyelids  and  eyeball,  and  consequently  all 
over  tho  conjunctiva. 

If  tho  palpebral  conjunctiva  be  the  part  on  which  the 
salvo  is  principally  to  exert  its  action,  the  application  may 
be  limited  to  it,  in  which  case  the  pain  is  less  severe  than 
in  tho  former.  Having  everted  the  eyelids,  the  exposed 
conjunctival  surface  is  to  be  rubbed  with  the  salve  either 
by  means  of  a  hair  pencil  or  the  point  of  the  finger. 

Salves  are  sometimes  applied  to  the  lacrymal  passages, 
by  smearing  the  styles,  catgut-strings,  &c,  which  are 
introduced  into  the  nasal  duct,  whether  from  the  nose  or 
through  an  external  opening  into  the  laciyuial  sac. 

In  regard  to  the  application  of  a  strong  salve  to  the 
eye,  it  is  necessary  here  to  give  a  caution,  viz.,  not  to 

insert  it  in  a  lump*  within  the  lower  eyelid  and  leave  it 
there.    I  have  seen  the  conjunctiva  of  the  inferior  palpe- 
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bral  sinus  in  a  sloughy  state  from  a  lump  of  nitrate  of 
silver  ointment  having  been  put  in,  and  no  care  taken  to 
diffuse  it  by  rubbing  the  eyelid  over  the  eyeball.  In  the 
case  of  ointment  inserted  under  the  upper  eyelid,  the 
natural  motions  of  the  part  will  make  up  in  somo  degree 
for  the  neglect  of  the  surgeon. 
Examples  of  eye-salves. 

ft — Oxidi  hydrarg.  rubri  bene  lcevigat.  gr.  iii. — vi. — xv. 
Axungise  prEeparat.  3ij. 
Misce  accuratissiine  :  ft.  unguentum  ophthalmicum. 

The  two  weaker  forms  are  used  for  anointing  the  edges 
•  of  the  eyelids,  and  may  be  intrusted  to  the  patient.  The 

■strongest  form  should  be  applied  only  by  the  sru-geon 
i  himself.  Applied  to  the  whole  conjunctival  surface  it  is 
;  found  a  very  efficient  remedy  in  various  inflammations  of 
I  the  conjunctiva,  and  ulcers,  specks,  &c,  of  the  cornea, 
i  It  is  less  severe  in  its  operation  than  the  nitrate  of  silver 
ointment. 

The  citrine  ointment,  or  ointment  of  the  nitrate  of 
i  mercury,  of  the  pharmacopoeias,  diluted  with  three  or 
Lmore  parts  of  lard  or  oil,  is  a  useful  application  to  the 
edges  of  the  eyelids. 

The  common  sulphur  ointment  of  the  pharmacopoeias  I 
tfind  of  great  use  in  granular  conjunctiva.  It  is  applied 
i  by  insinuating  a  piece,  the  size  of  a  split  pea,  under  the 
I  upper  eyelid,  as  above  explained. 

ft — Argenti  nitrat.  gr.  x. 
Aquas  destillat.  q.  s.  ad  solvend.  nitrat. 
Unguent,  cetacei,  §j. 

Prius  solvatur  nitras ;  dein  miseeatur  accuratissime 

;3olutio  cum  unguento. 
This  ointment  has  been  used  with  much  success  not 

only  in  chronic,  but  also  in  cutting  short  acute  infiam- 
oaations  of  the  conjunctiva ;  but  the  pain  it  causes  is  very 
wevere. 

The  following  is  what  is  known  by  the  name  of  Janin's 
'  )intment  for  the  eyes : — 

ft — Hydrargyri  ammoniati  vel  Prcecipitati  alb.  gr.  xv. 
Tutifc  pra>parat. 
Boli  armen.  ppt.  aa  3^s. 
Adipis  suilli,  3u — 3ij. 

M.  exactissime  :  ft.  ungt.  ophthalmicum. 
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It  is  of  great  consequence  that  eye-salves  should  con- 
tain no  gritty  particles  ;  the  powders  entering  into  their 

composition,  therefore,  should  first  be  reduced  by  tritura- 
tion to  as  impalpable  a  state  as  possible,  and  then  carefully 

levigated  previously  to  being  mixed  with  the  excipient. 
Substances  soluble  in  a  small  quantity  of  fluid,  such  as 
the  nitrate  of  silver  and  sulphates  of  zinc  and  copper, 
may  be  dissolved.  When  camphor  enters  as  an  ingre- 

dient into  an  eye-salve  it  should  first  be  dissolved  in  a 
fixed  oil.  The  excipiont  best  adapted  for  eye-salves  is 
cocoa  butter  mixed  "with  olive  oil  to  reduce  it  to  a 
proper  e<  >nsistonce,  prepared  lard,  simple  cerate,  sper- 

maceti ointment,  or  tho  plasma  formed  by  glycerine  and 
starch  heated  together. 

Eye-powders  or  Dry  Collyria. — The  application  of  irri- 
tating powders  to  tho  eyo  is  much  less  frequent  now  than 

formerly. 

Examples  of  eyo-powdors  : — 

Calomel  is  the  substance  most  used  as  an  eye-powder. 
It  is  dusted  into  the  eye  by  means  of  a  dry  camel-hair 
pencil.  It  is  much  to  be  recommended  in  the  puro- 
mucous  ophthalmia},  and,  indeed,  in  any  of  the  conjunc- 

tival iullaniLuations  in  which  the  nitrate  of  silver  chops 
are  used. 

The  surgeon  should  always  make  the  application 
himsolf. 

Refined  sugar  or  sugar-candy  reduced  to  a  very  subtle 
powder  is  used  as  an  oxcipient  and  diluent  of  other  sub- 

stances, thus: — 

ft — Oxidi  hydrarg.  rubri,  gr.  x. 
Sacchari  purif.  3j- 

Misce  et  tere,  &c. 

Of  late  the  neutral  acetate  or  sugar  of  lead  in  fine 
powder  has  been  much  extolled  in  Belgium,  as  a  remedy 
in  granular  conjunctiva.  The  eyebds  being  everted,  and 
wiped  with  a  bit  of  lint,  this  powder  is  laid  on  the  affected 
surface  by  means  of  a  camel-hair  pencil  or  the  point  of 
the  finger.  After  remaining  a  minute  or  so,  it  is  to  be 
washed  off.* 

*  From  lead  applications  an  opaque  white  deposit  is  liable  to 
take  place  on  abrasions  or  ulcers  of  the  cornea  or  conjunctiva. 
This  bad  effect,  different  from  the  bad  effect  arising  from  the 



COULTER-IRRITATION'. 
87 

6th.  Potential  cautery. 

It  is  sometimes  required  to  touch  fungosities  of  the 
conjunctiva,  ulcers  of  the  cornea,  prolapsed  iris,  partial 
staphyloma,  &c,  with  caustic.  The  caustic  usually  em- 

ployed is  the  nitrate  of  silver.  In  performing  the  opera- 
tion, an  assistant  secures  one  eyelid,  the  surgeon  the 

other,  and  that  in  a  way  according  to  the  part  which  is  to 
be  cauterised.  The  surgeon  then  proceeds  to  make  the 
application  of  the  caustic,  carefully  confining  it  to  the 
particular  spot.  This  being  done,  the  part  is  to  be  dried 
by  touching  it  with  a  bit  of  lint;  some  sweet  oil  or 
glycerine  is  then  to  be  pencilled  on  it  before  the  eyelids 
are  allowed  to  close. 

In  cases  of  purulent  ophthalmia  it  is  often  advantageous 
to  pencil  the  conjunctiva  lightly  and  rapidly  with  the 
solid  nitrate  of  silver. 

Blue-stone  has  been  very  extensively  abused  in  the 
treatment  of  granular  conjunctiva.  In  the  hope  of 

eventually  destroying  the  so-called  "  granulations,"  it 
has  been  perseveringly  rubbed  on  the  inner  surface  of  the 
eyelids.  The  result  of  this  practice  too  often  has  been  the 
destruction  of  the  palpebral  conjunctiva,  as  well  as  the 

"granulations;"  the  tarsal  cartilage  being  left  covered 
with  nothing  but  a  callous  epithelium.  In  such  cases,  of 
which  I  have  seen  many,  this  result  of  the  abuse  of  blue- 
stone  has  been  generally  found  greatest  on  that  part  of 
the  palpebral  conjunctival  surface  which  projects  most 
when  the  upper  eyelid  is  everted,  betraying  a  nial-appk- 
cation,  as  well  as  an  abuse  of  the  escharotic. 

Of  course,  it  is  to  be  understood,  that  the  sulphate  of 
copper  is  as  good  as  any  other  remedy  of  the  kind  when 
properly  employed,  and  not  worse  than  the  nitrate  of 
silver  or  acetate  of  lead  when  abused. 

7th.  Counter-irritation. 

In  diseases  of  the  eye,  counter-irritation  is  usually 
made  on  the  nape  of  the  neck,  behind  the  ears,  or  on  the 
crown  of  the  head,  by  means  of  repeated  blisters,  tartar- 

abuse  of  nitrate  of  silver  above  noticed,  may  result  from  a  single 
application.  Hence,  when  abrasions  or  ulcers  of  the  cornea  or 
conjunctiva  exist,  acetate  of  lead  collyria  are  especially  contra- indicated. 
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emetic  plaister,  or  rubefacient  liniments.  Counter- 
irritation  is  sometimes  applied  nearer  the  affected  organ, 
as  on  the  temples,  above  the  eyebrow,  or  even  directly  on 
the  outside  of  the  eyelids.  When  the  counter-irritation 
is  required  to  be  long  continued,  it  is  made  by  means  of 
warm  plaisters  between  the  shoulders,  a  seton  in  the  nape 
of  the  neck,  or  issue  in  the  arm. 

The  most  convenient  counter-irritant,  perhaps,  espe- 
cially for  application  behind  the  ears,  on  the  temple, 

above  the  eyebrows,  or  even  over  the  eyelids,  is  the 
following  spirituous  solution  of  iodine  painted  on  the 

skin  : — Et  Iodi,  3'i — Potassii  iodidi,  3ss. — Spiritus  rectifi- cati,  5ss. ;  Solve. 
Cauterization  with  nitrate  of  silver  maybe  also  em- 

ployed. Even  the  application  of  blisters  to  the  eyelids 
has  been  recommended.  The  cantharidal  collodion  has 
been  found  a  convenient  vesicant,  especially  for  children. 

Section  III.— Performance  of  Certain  Operations 
Applicable  in  Different  Apfections  of  the  Eyes. 

1st.  Abstraction  of  blood. 

Ou/ppmg, — "Whon  blood  is  to  be  abstracted  by  cupping in  diseases  of  the  eyes,  it  is  usually  on  the  nape  of  the 
neck,  or  on  the  temples,  that  the  operation  is  performed. 
Cupping  on  the  latter  region  is  not  much  to  be  recom- mended. 

Application  of  leeches  to  the  eyes. — The  region  corre- 
sponding to  the  margin  of  the  orbit  all  round,  the  side  of 

the  root  of  the  nose,  and  the  temples,  close  to  the  outer 

angle,  are  the  places  where  leeches  are  most  advan- 
tageously applied  in  inflammation  of  the  eyes.  A  leech 

or  two  are  sometimes  applied  within  the  nostrils,  and 
occasionally  to  the  conjunctiva  of  the  sinuses,  though  the 
latter  is  a  place  of  application  not  much  to  be  recom- 

mended— first,  because  the  resulting  wounds  are  elevated, 
and  cause  irritation  like  foreign  bodies ;  and  secondly, 
because  scarification  is  preferable. 

Half  a  dozen  or  a  dozen  is  the  average  number  appfied 
around  one  eye  in  a  grown-up  person.  In  children,  when 
it  is  necessary  to  abstract  blood,  two  or  three  leeches  to 
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the  region  of  the  inner  corner  are  sufficient.  In  very 
foun"  infants,  it  is  to  be  remembered  that  the  after- 
bleeding  from  even  one  leech  may  prove  fatal,  if  allowed 
to  continue.  Scarification  is  therefore  to  be  preferred, 
especially  as  the  affection  of  the  eyes  in  infants  requiring 
bleeding  is  the  ophthalmia  neonatorum,  in  which  a  few 
scratches  on  the  gorged  conjunctiva  of  the  everted  lids 
ire  sufficient  to  produce  a  considerable  and  more  bene- 
icial  discharge  of  blood. 
When  the  after-bleeding  (which,  it  is  to  be  remarked, 

;isually  takes  place  in  any  quantity  from  certain  of  the 
rites  only,  and  gen erally  more  freely  on  a  first  than  on 
it  subsequent  application),  has  been  kept  up  sufficiently 
ong  by  means  of  warm  fomentations,  these  are  to  be  laid 
■iside,  and  the  skin  carefully  dried,  when  the  bleeding 
,  nil  in  general  cease  of  itself ;  if  not,  pressure  is  to  be 
nade  on  the  bites  with  the  point  of  the  finger  for  a  short 
i  ime,  or  the  bites  touched  with  much-diluted  nitric  acid 
.gtt.  j. — 3ij-)>  or,  what  is  more  effectual,  the  solution  of 
i  he  perchloride  of  iron. 

Discolouration  of  the  eyelids  from  ecchymosis  gene- 
ally  results  from  the  application  of  leeches,  for  which 

1  he  patient  should  be  prepared.  From  idiosyncrasy, 
irytherna  or  erysipelas — with  very  considerable  oedema, 
■  erhaps — is  sometimes  the  result  of  the  ajiplication  of 
t  seches  to  the  face.  In  ordering  leeches,  therefore,  to 
Ihat  region,  inquiry  should  be  made  if  leeches  were  ever 
i]pplied  before,  and  if  any  such  tendency  to  erythema 
manifested  itself.  Though  alarming  to  the  patient,  the 

jnythema  and  oedema  in  general  soon  subside.  A  satur- 
y  ine  lotion  may  be  used  as  an  application  in  such  a 
i  ase.  Sometimes,  especially  under  the  circumstances  just 
i  lentioned,  suppuration  of  the  wounds  takes  place,  and 
I  notty  cicatrices  are  left. 

Scarification  of  the  conjunctiva  of  the  eyelids  and  sinuses. 
!  -The  simplest  instrument  for  this  purpose  is  a  common 
luncet,  rounded  at  the  point.  Scarification  is  called  for 

i"  rhen  the  palpebral  conjunctiva,  and  especially  the  con- 
junctiva of  the  sinuses,  is  gorged  with  blood  and  sarco- 

I.  latous-looking.  In  such  a  state  superficial  scratches  are 
I  uite  sufficient  to  give  issue  to  a  considerable  quantity  of 
lllood.  Deep  scarifications  ought  not  to  be  made.  When 

I'-ee  bleeding  does  not  take  place  from  superficial  scratches, 
liie  case  is  not  one  for  scarification  at  all.  As  the  blood 
I  ows,  it  is  to  be  taken  up  with  a  bit  of  dry  lint  held  to 
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the  edge  of  the  eyelid,  but  not  allowed  to  touch  the  scari- 
fied part,  as  this  is  apt  to  cause  the  bleeding  to  stop. 

Bathing  with  waim  water  also  stops  the  bleeding.  The 
flow  of  blood  is  best  promoted  by  every  now  and  then 
allowing  the  eyelid  to  become  less  everted,  and  then 
again  fully  renewing  the  eversion.  When,  however,  the 
blood  begins  to  coagulate  on  the  scratches,  and  its  further 
flow  ceases,  the  flakes  of  coagulated  blood  may  be  re- 

moved with  the  lint,  and  a  few  more  scratches  made  with 
the  lancet.  When  the  conjunctiva  of  both  eyelids  is  to 
be  scarified  it  is  best  to  bogin  with  the  upper. 

Scarification  of  the  conjunctiva  of  the  wiper  eyelid. — The 
upper  eyelid  is  not  so  easily  evorted  as  the  lower ;  but  in 
those  cases  in  which  scarification  is  most  required,  the 
eversion  is  gonorally  readily  enough  effected,  on  account 
of  tho  swollen  state  of  the  conjunctiva.  The  upper  eyelid 
boing  everted,  as  already  described  (p.  10),  it  is  to  be  kept 
so  Impressing  tho  tarsal  edge  against  the  upper  margin 
of  the  orbit  with  a  bit  of  lint  whilst  the  scarifications  are 
made,  and  as  long  as  tho  blood  flows.  When  the  con- 

junctiva of  the  palpebral  sinus  is  much  congested  and 
sarcomatous,  as  in  ophthalmia  neonatorum,  it  protrudes 
greatly,  and  should  be  freely  scarified.  In  some  cases  of 
chronic  inflammation,  the  conjunctiva  of  the  upper  eyelid 
is  red  and  spongy-looking  towards  the  angles,  but  not 
much  affected  in  the  middle.  In  those  cases  the  scarifi- 

cation is  to  be  confinod  to  a  slight  scratch  or  two  on  the 
red  and  spongy  places. 

Scarification  of  the  conjunctiva  of  the  lower  eyelid. — In 
order  to  this,  whilo  the  upper  eyelid  is  held  somewhat 
raised  by  an  assistant,  the  operator  everts  the  lower 
eyelid,  by  applying  the  points  of  the  fore  and  middle 
fingors  of  his  left  hand  on  the  middle  of  the  eyelid,  and  in 
such  a  way  that  the  extreme  points  correspond  to  the 
insertion  of  tho  eyelashes.  The  skin  of  the  eyelid  and 
neighbouring  part  of  the  cheek  is  now  to  be  drawn  down 
a  little  ;  and  when  this  is  effected,  the  extreme  points  of 
the  fingers  are  to  be  directed  backwards,  gently  pushing 
them  a  little  between  the  lower  margin  of  the  orbit  and 
the  eyeball.  By  this  means  the  eyelid  is  fully  everted, 
and  the  conjunctiva  of  the  sinus  exposed  and  rendered 
prominent,  when  the  scarifications  are  to  be  made. 

In  granular  conjunctiva,  a  mode  of  scarification  which 
I  have  employed  with  advantage,  consists  in  making  a 
small  crucial  incision  through  each  granulation,  or  when 
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rthey  are  small  and  closely  compacted,  by  making  a 
number  of  cross  hatches. 

It  has  been  objected  to  scarification,  that  the  traumatic 
irritation  which  is  occasioned  does  more  harm  than  all 

:  the  good  effected  by  the  loss  of  blood.  But  this  is  cer- 
■  tainly  not  a  correct  view  of  the  matter.    In  the  proper 
cases,  mere  superficial  scratches  are  sufficient  to  give  issue 

•to  a  considerable  quantity  of  blood;  thereby  relieving 
ithe  congestion  of  the  conjunctiva,  and  thus  preparing 
iit  to  be  more  beneficially  acted  on  by  the  applications 
unade  to  it  immediately  after. 

Division  of  enlarged  vessels  in  the  sclerotic  conjunctiva. — 
IThis  may  be  readily  effected  by  means  of  a  small  sickle- 
e  shaped  needle  introduced  through  the  conjunctiva  under 
tthe  vessel,  and  made  to  cut  itself  out,  by  which  manoeuvre 
I  the  vessel  is  divided.  But  it  is  usually  found  better  to 
i  excise  a  portion  of  the  vessel  in  order  to  obviate  the  re- 
Lunion  of  the  divided  ends,  and  the  refilling  of  the  vessel, 
twhich  readily  take  place.  To  effect  this,  the  eyelids  re- 

quire to  be  held  apart  by  an  assistant,  as  both  hands  of 
t  the  surgeon  are  necessarily  engaged,  the  one  in  taking  up 
I'with  a  hooked  forceps  a  fold  of  the  conjunctiva,  contain - 
ling  the  portion  of  vessel  to  be  excised, — the  other  in 
r-3nipping  it  and  a  piece  of  the  vessel  away  with  a  pair  of 
purved  scissors.  The  scissors  should  be  held  with  the 
ponvexity  towards  the  eye,  and  ready  for  use,  before  the 
a  fold  is  taken  hold  of  with  the  forceps.  Though  the  fold 
pf  conjunctiva  is  snipped  away,  the  vessel  may  not  be 
put,  but  merely  exposed;  in  this  case  the  exposed  part  of 
tthe  vessel  is  to  be  seized  directly  with  the  forceps  and 
put  away.  Division  of  enlarged  vessels  is,  however,  a 
n  practice  not  much  to  be  recommended. 

Incision  of  chemosed  conjunctiva. — In  chemosis,  the  ele- 
pvated  fold  of  conjunctiva  all  round  the  coruea  requires  to 
1  be  incised,  partly  for  the  sake  of  the  bleeding  thereby  oc- 

casioned, and  partly  to  relieve  the  tension  of  the  con- 
[jjunctiva,  and  the  pressure  it  exerts  on  the  cornea.  The 
P  best  and  safest  plan  is  to  make  the  incision  with  a  pair  of 
^straight  blunt  pointed  scissors,  in  a  direction  radiating 
prom  the  cornea.  The  eyebds  being  held  apart  by  an 
[assistant,  the  surgeon  with  a  pair  of  hooked  forceps  takes 
1  hold  of  the  over-lapping  fold  of  conjunctiva  and  cuts  it 
^across  with  the  scissors.  A  radiating  incision  results. 

"Threo  or  four  such  incisions  may  be  made  at  equal  dis- htances  round  the  cornea. 
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The  excision,  by  means  of  a  hooked  forceps  and  curved 
scissors,  of  small  folds  of  the  chemosed  conjunctiva,  here 

and  there;  or  the  excision  of  the  whole  of 
the  chemosed  conjunctiva  with  the  sub- 

conjunctival cellular  tissue,  all  round  the 
cornea  (an  operation  to  which  the  name  of 

ayndectomy  *  has  been  given)  is  a  pro- 
ceeding of  doubtful  advantage. 

2nd.  Evulsion  of  Eyelashes. 

The  instrument  best  adapted  for  the 
performance  of  this  simple  but  nice  opera- 
tion,  is  a  forceps  with  broad  points,  like 
tweezers,  Pig.  21 ;  but  a  common  good  ana- 

tomical forceps  will  do.  The  eyelid  being 
slightly  everted  and  drawn  from  the  eye- 

ball with  his  Left  hand  (p.  8),  the  surgeon, 
with  tho  forceps  in  his  right  hand,  pro- 

ceeds to  pluck  out  one  hair  after  the  other 
singly  ;  and  the  mode  of  doing  so  is  to 
take  hold  of  it  with  the  forceps  as  near  its 
root  as  possible,  and  to  pull  it  out  steadily 
in  tin!  direction  of  its  insertion — not  too 
quickly  nor  with  a  jerk,  as  by  doing  so  tho 
eyelash  is  more  apt  to  be  broken  short. 
If  the  eyelash  should  break  short,  its 

1  stum}!  must  be  carefully  looked  for,  seized 
with  tho  forceps  and  plucked  out,  for  if 

Fio.  21.  ieft  it  would  irritate  more  even  than  tho 

eye-lash  did  when  entire.  If  eyelashes  aro 
to  be  plucked  out  from  both  eyelids,  the  operation  should 
bo  first  perfonned  on  the  upper. 

3rd.  Foreign  bodies  in  the  oculo-palpebral  space  of  the 
conjunctiva,  and  their  removal. 

When  a  foreign  body  has  got  into  the  oculo-palpebral 

*  The  practice  of  excising  a  strip  of  conjunctiva  all  round  the 
cornea,  first  advised  by  Scarpa  for  nebula,  then  by  Sanson  and 
Julliard,  along  with  cauterisation,  in  blennorrhagic  ophthalmia,  has 
again  been  recently  brought  forward,  under  this  name,  as  a  method 
of  treating  granular  conjunctiva  and  pannus,  but  is  agaiu  being 
abandoned. 
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space  of  the  conjunctiva,  it  is,  in  common  language,  said 
o  have  got  into  the  eye. 
Chemical  or  mechanical  irritation  of  the  conjunctiva  is 

bllowed  by  a  spasmodic  closure  of  the  eyelids  and  the 
lischarge  of  a  flood  of  tears.  If  the  irritation  has  been 
iroduced  by  a  substance  in  the  state  of  vapour,  the  con- 
unctiva  is  in  this  way  protected  from  its  further  action, 
,nd  the  smarting  soon  subsides.  Strong  acid  vapours, 
towever, — of  nitrous  or  hydrochloric  acid  for  example, — 
aay  at  once  produce  serious  injury  by  decomposing  the 
pithehum  of  the  conjunctiva  and  cornea. 
Consistent  substances  of  a  kind  not  calculated  to  adhere 

a  the  conjunctiva,  are  either  immediately  washed  out  of 
tie  eye  by  the  tears,  the  discharge  of  which  they  have 
xcited,  or,  in  the  case  of  small  particles,  they  may  be 
iund  after  some  time  lying  enveloped  in  mucus  in  the 
lcus  lacrynialis,  having  been  carried  thither  by  the  move- 
lents  of  the  eyelids,  and  the  stream  of  tears. 
When  a  foreign  solid  particle  lies  between  the  firm  part 

f  the  eyelid  and  the  eyeball,  it  causes  great  irritation,  and 
xcites  the  orbicularis  muscle  to  strong  spasmodic  action, 
his  serves  but  to  aggravate  the  distress,  by  fixing  the 
article,  if  it  be  of  a  nature  to  adhere  to  the  conjunctiva. 
In  a  case  in  which  a  foreign  body  has  got  into  the  eye, 

nd  from  the  seat  and  severity  of  the  irritation  it  is  sup- 
jsed  to  be  lodged  between  the  firm  part  of  the  upper 
^elid  and  the  eyeball, — if  on  gently  raising  the  upper 
^elid,  and  carefully  examining  the  surface  of  the  cornea 
id  white  of  the  eye,  the  foreign  particle  be  not  detected 
aere,  the  upper  eyelid  should  be  everted,  and  its  con- 
mctival  surface  examined  as  above  described  (p.  10), 
hen  most  probably  the  offending  particle  will  be  disco - 
jred  adhering  to  it.  If  the  foreign  particle  is  not  at  once 
atected,  the  possibility  of  its  being  transparent  should  be 
iken  into  consideration,  and  an  examination  of  the  whole 
cposed  surface  made  with  great  care,  by  the  touch  as 
ell  as  by  the  sight. 
The  foreign  particle  having  been  detected,  it  may  readily 
)  removed  by  the  touch  of  a  hah  pencil,  moistened  and 

•ought  to  a  point,  or  of  a  toothpick,  or  the  eyed  end  of  a 
•obe,  or  any  other  flat  blunt  pointed  instrument. 
Foreign  bodies  when  within  the  lower  eyelid  do  not 
.use  so  much  irritation  as  when  within  the  upper,  and 
eir  detection  is  more  easy,  the  lower  eyelid  being  more 
adily  everted  than  the  upper  (p.  9). 
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Foreign  bodies  which  have  entered  the  oculo-palpebral 
space  sometimes  get  lodged  in  the  palpebral  sinuses  of 
the  conjunctiva,  and  may  there  be  retained  for  a  length  of 
time,  without  much  or  any  irritation,  the  conjunctiva  of 
the  sinuses  being  so  loose,  and  the  subjacent  cellular  and 
adipose  tissue  of  the  orbit  so  soft,  that  the  body  is  not 
much  pressed  on  by  the  opposing  surfaces.  The  large 
size  of  the  bodies  which  have  been  found  lodged  in  the 
palpebral  sinuses  without  having  given  rise  to  irritation, 
is  astonishing. 

When,  therefore,  notwithstanding  the  absence  of  much 
or  any  irritation,  thoro  is  still  reason  to  bebeve  that  a 
foreign  body  is  in  the  oculo-palpebral  space,  and  when  by 
the  mode  of  examination  above-described  it  has  not  been 
detected,  attention  should  bo  directed  to  the  palpebral 
sinuses,  and  an  exploration  of  them  made  as  above 
described  (pp.  9,  10). 

Cases  not  unfrcquontly  occur  in  which  spbnters  of 
wood,  pieces  of  straw,  fragments  of  tobacco-pipe,  &c, 
have  ponotratod  through  the  conjunctiva  of  the  sinuses 
into  tho  orbit,  and  thoir  presence,  for  want  of  careful 
exploration,  overlooked. 
A  foreign  body,  especially  when  projected  with  force 

into  tho  eyo,  may  at  once  adliero  to  the  ocular  conjunctiva 
— generally  tho  conjunctiva  cornea}.  It  sometimes  hap- 

pens that  tho  husks  of  small  soods,  and  other  analogous 
bodies,  such  as  tho  wing-case  of  certain  insects,  or,  as  I 
have  seen  in  a  fisherman,  one  of  tho  valves  of  a  minute 
bivalvo  shell,  getting  into  the  eye,  adhere  very  closely  to 
the  sclerotic  or  corneal  conjunctiva.  Inflammation  having 
set  in,  those  foreign  particles  are  liable  to  be  mistaken  for 
pustules  or  phlyctenulaj,  resulting  from  the  inflammation. 
This,  therefore,  should  lead  to  a  careful  examination  in 
any  suspected  case,  when  the  nature  of  the  body  on  the 
cornea  cannot  fail  to  be  recognised.  Eemoval  is  readily 
effected  by  any  of  the  instruments  above  mentioned. 

The  ignited  sparks  detached  from  iron  instruments  in 
the  coiu'se  of  various  mechanical  operations,  called  fires, 
and  which  so  frequently  strike  and  sink  into  the  conjunc- 

tiva comere  of  the  workman,  appear  as  small  dark  brown 
points  on  the  surface,  with  some  dimness  of  the  cornea 
around.  They  give  rise  to  more  or  less  pain,  especially 
when  the  eyebds  are  closed  together,  with  redness  and 
laerymation. 

The  foreign  body  is  at  first  firmly  fixed,  but  afterwards 
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becomes  loose.  It  is  in  general  easily  turned  out  of  its 
nidus  by  means  of  a  toothpick  or  small  silver  spatula. 
When  removed  it  is  found,  on  close  examination,  to  be 
black  oxide  of  iron  fused  into  a  minute  globule  or  pellicle. 
The  cornea  at  the  point  whence  it  was  removed  remains  of 
a  rusty  colour,  so  that  the  appearance  is  as  if  the  particle 
was  still  there. 

If  the  removal  from  the  eye  of  such  foreign  bodies  as 
are  above  mentioned,  is  effected  soon,  the  distress  is  in 
general  at  once  relieved  or  greatly  mitigated.  Sometimes 
a  sensation  remains  as  if  the  foreign  body  were  still  in  the 
eye ;  this  is  owing  either  to  vascular  injection  or  to  abra- 

sion of  some  part  of  the  conjunctiva. 
Caustic  or  hot  substances,  whether  solid  or  fluid, 

getting  into  the  eye,  so  quickly  exert  their  action,  that 
much,  if  not  all,  the  injurious  effects  have  already 
occurred  before  means  can  be  taken  for  their  removal. 

"While  solid  caustic  substances  are  still  in  the  eye,  the best  application  to  make  in  the  first  instance  is  sweet  oil. 
After  that,  the  surgeon  may  proceed  to  remove  the  foreign 
substance,  and  to  effect  this  some  pains  will  often  be 
required,  especially  if  it  has  been  lime  or  mortar,  for  the 
particles  of  these  substances  are  apt  to  adhere  very  closely 
to  the  conjunctiva.  Exploration  of  the  palpebral  sinuses 
should  not  be  neglected  lest  pieces  may  have  lodged  there. 
-Aiter  the  eye  has  been  freed  as  completely  as  can  be  done 

'from  particles  of  lime  or  mortar,  sugared  water  should  be injected  into  the  eye  in  order  to  carry  away  what  remains 
if  the  caustic  may  exist. 
When  gunpowder  has  been  exploded  into  the  eye, 

resides  the  burn  which  results,  the  grains  may  fix  in  the 
conjunctiva  and  in  the  cornea — in  which  case,  unless 
carefully  picked  out,  they  will  leavo  indelible  marks  and 
jpacities.  The  grains  have  even  penetrated  through  the 
comea  and  lodged  in  the  lens,  causing  cataract. 

Particles  of  such  substances  as  potass,  nitrate  of  silver, 
S&c,  getting  into  the  eye,  quickly  become  dissolved  in  the 
tears,  and  their  injurious  operation  may  spread  like  that 
if  a  caustic  fluid,  before  they  can  be  removed. 
In  this  case,  and  in  the  case  of  caustic  fluids,  the 

application,  in  the  first  instance,  should  be  some  substance 
calculated  to  decompose  them  and  render  them  inert,  so 

i  is  at  least  to  arrest  their  further  destructive  action ;  thus, 
n  the  case  of  sulphuric  acid,  which  has  sometimes  been 
:hrown  into  the  eyes  of  persons  with  the  criminal  intention 
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of  destroying  them,  a  solution  of  carbonate  of  soda — 
gr.  iv.  aq.  ̂ j. — or  magnesia  suspended  in  water  should  be 
immediately  used  as  a  lotion  and  injection  for  the  eyes. 

Simply  hot  substances,  such  as  melted  tallow,  pitch,  or 
lead,  quickly  cool  of  themselves,  and  all  that  is  required 
in  the  first  instance  is  their  removal.  If  pitch  cannot  be 
readily  removed,  sweot  oil  will  promote  its  separation. 

The  injury  occasioned  by  the  intrusion  of  foreign  bodies 
into  the  oye,  and  its  treatment ;  as  also  the  penetration  of 
foreign  bodies  into  and  their  lodgment  within  the  eyeball, 
will  be  considered  under  the  head  of  Injuries  of  the  Eye, 
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CHAPTER  II. 

THE  NATURE  AND  TREATMENT  OF  OPHTHALMIC 
INFLAMMATION. 

As  many  of  the  most  important  diseases  of  the  eye 
consist  either  in  inflammation  itself,  or  in  its  effects,  and 
as  all  our  operations  on  the  organ  must  be  regulated  by 
the  kind  and  degree  of  inflammatory  reaction  we  expect 
to  follow,  an  accurate  knowledge  of  the  ophthalmise  must 
ever  be  considered  the  master-key  of  our  subject,  and 
worthy,  therefore,  of  the  most  particular  attention  of  the 
practitioner. 

Section  I. — Inflammation  m  General. 

In  entering  on  the  study  of  ophthalmic  inflammation,  it 
>will  be  useful  to  call  to  mind  the  following  particulars 
■  respecting  the  nature  of  the  phenomena  of  the  iiifiam- 
latory  process  in  general : — 

§  I.  INFLAMMATION  PROPER. 

The  first  step  in  inflammation  proper,  is  congestion — the 
second,  increased  exudation.  Congestion  is  manifested  by 
I  preternatural  redness,  which  is  owing  to  the  stagnation  and 
iccunmlation  of  red  blood-corpuscles  in  the  small  vessels. 
Exudation  from  the  blood,  first  of  serum,  subsequently  of 
ymph  in  increased  quantity,  supervenes,  as  an  effect  of 
he  congestion ;  and  is  manifested  in  different  ways, 
iccording  to  the  structure  of  the  part  affected,  e.  q.  by 
welling,  thickening,  opacity,  phlyctenule/:,  pustules,  discharge, 

None  of  the  corpuscles  of  the  blood  escape  along  with 
he  exuded  plasma,  bu1  a  rupture  of  some  of  the  congested 
•essels  may  occur,  in  which  case,  thero  is  extravasation  of II 
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blood,  which  is  manifested  either  by  actual  haemorrhage, 
or  the  infiltration  of  the  tissue  in  the  form  of  occhymosis, 
&c.  The  redness  of  ecchyniosis  is  in  general  readily 
distinguished  from  that  of  vascular  congestion. 

With  exudation  is  completed  the  inflammatory  process 
properly  so  called. 

§  II.  TERMINATIONS  OR  EVENTS  OF  INFLAMMATION. 

Inflammation  terminates  either  in  the  healing  process 
or  in  mortification. 

As  congestion  and  exudation  are  the  essential  steps  01 
inflammation  proper,  so  re-establishment  of  the  eircula- 
fion,  and  absorption  of  the  exuded  matter,  manifested  by 
the  disappearance  of  the  redness,  subsidence  of  the 
swelling,  Sc.,  constitute  tho  most  direct  termination  in 
recovery,  viz.,  Jlvsolution. 

In  cases  in  which  there  is  solution  of  continuity,  the 
healing  process  is  not  so  direct,  and  the  exuded  matter 
plays  a  more  important  part.  It  is  converted  into  new 
tissue,  by  which  the  wound  is  united  or  filled  up,  accord- 

ing as  the  circumstances  are  such  as  to  permit  of  "  adhe- 
sion "  or  "healing  by  the  first  intention;"  or  only  of 

"  granulation  with  suppuration,"  that  is,  "  healing  by  the 
second  intention."  The  congestion  and  exudation,  and 
therefore  tho  redness  and  swelling  of  the  part,  do  not 
ivase  on  the  occurrence  of  either  of  these  forms  of  the 

healing  process.  They  continue  until  the  wound  is  cica- 
trised, the  congestion  being  the  necossary  condition  of 

exudation ;  the  exudation,  again,  that  of  the  supply  of 
material  wherewith  regeneration  is  effected. 
When  mortification  takes  place,  the  dead  part  tends  to 

bo  thrown  off  in  the  form  of  a  slough.  The  separation  is 
effected  by  a  process  of  softening  of  the  dead  part,  and 
the  establishment  of  suppuration  at  the  surface  of  the 
living  where  there  is  congestion. 

The  process  of  ulceration  is  the  opposite  of  that  of 
granulation.  For  whereas  in  a  gramdating  sore  the 
exuded  matter  is  developed  partly  into  tissues,  portly 
into  pus  ;  in  an  ulcerating  sore  the  exuded  matter  is  not 
only  not  organised  into  new  tissue,  but  that  of  the 
affected  part  loses  its  vitality,  and  is  thrown  off  in 
minute  portions  from  the  surface  along  with  the  dis- 

charge, which  is  either  a  mere  sanies,  or  at  the  most  an 
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imperfectly  developed  pus.  From  this  it  is  seen  that 
ulceration  belongs  to  the  head  of  mortification. 

The  jihenomena  of  inflammation  and  its  events  above 
described  are  objective,  or  such  as  admit  of  being  observed 
by  the  surgeon.  The  subjective  phenomena,  or  those 
which  the  patient  alone  perceives,  are  the  pain  and  other 
morbid  sensations.  The  heat  which  attends  inflammation 
is  at  once  both  objective  and  subjective. 

The  objective  increase  of  heat,  or  ..that  actual  increase 
ascertainable  by  the  thermometer,  is  owing  to  the  conges- 

tion. The  subjective  increase  of  heat,  or  the  patient's  sensa- 
tion of  increased  heat,  depends  partly  on  the  objective 

increase,  and  partly  on  the  exalted  susceptibility  of  the 
sensitive  nerves  of  the  affected  part. 

The  pain  which  may  occur  at  first  is  a  manifestation  of 
the  increased  sensibility  of  the  sensitive  nerves  occasioned 
by  the  exciting  cause  of  the  inflammation.  The  aggrava- 

tion and  now  kinds  of  pain  which  supervene  are  owing  to 
the  irritation  of  the  nerves,  already  in  a  state  of  excite- 

ment, produced  by  the  pressure  exerted  by  the  congested 
vessels  and  exuded  matter.  Other  parts  than  that  which 
is  the  immediate  seat  of  the  inflammation,  may  be  sym- 

pathetically affected. 

§  III.  DISTINCTION  OF  INFLAMMATION  INTO  ACUTE  AND 
CHRONIC. 

Acute  and  chronic  inflammations  are  so  named  from 

the  most  striking  parts  of  their  character, — the  former 
being  distinguished  by  severity  of  symptoms,  the  latter 
by  long  continuance.  In  the  acute  form  of  inflammation, 
with  severity  of  symptoms,  there  is  combined  rapidity  of 
progress ;  and  in  the  chronic  form,  long  contiuance  is 
tempered  by  mildness  of  symptoms. 
These  differences,  it  will  be  observed,  are  merely 

differences  m  degree  and  continuance.  There  does  not 
appear  to  be  any  essential  difference  in  nature  between 
the  acute  and  chronic  forms  of  inflammation.  In  both  there 
is  congestion,  in  both  exudation,  and  in  both  the  exuded 
matter  undergoes  analogous  changes.  Moreover,  it  is  to  be 
observed,  that  between  we]  l-marked  acute  and  well-marked 
chronic  inflammation,  all  intermediate  forms  are  met  with. 

The  conditions  on  which  the  striking  parts  of  the  cha- 
racter of  acute  and  chronic  inflammation  appear  to 

depend,  arc  respectively  the  following : — 11  2 
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In  acute  inflammation  the  congestion  is  greater ;  and  if 
resolution,  to  which  there  is  a  tendency,  does  not  soon 
ensue,  exudation  of  lymph  takes  place  more  or  less 
copiously,  the  result  of  which  is  adhesion,  or  abscess,  or 
thick  puriform  discharge,  as  the  case  may  be,  after  which 
the  circulation  may  gradually  become  re-established,  and 
so  there  is  an  end  of  the  inflammation. 

In  chronic  inflammation.,  on  the  contrary,  the  con- 
gestion is  less  complete — there  is  but  bttle  tendency  to 

resolution — and  exudation  is  either  not  so  copious  within 
a  given  time,  or  it  is  more  watoiy.  Moreover,  the  con- 

gestion persists,  and  the  exudation  still  goes  on,  the 
result  of  which  is  hypertrophies,  gleets,  &c,  as  the  case 
may  ho,  and  eventually,  in  some  cases,  atrophy. 

Chronic  inflammation  may  cither  succeed  to  acute  in- 
llaimnation,  or  come  on  slowly  of  itself,  unprecedod  by 
any  acute  sta^e.  Acute  inllammation  may  supervene  on 
chronic  inllainmatiou. 

Section  II. — Otittiialmic  Inflammation  in  General. 

As  inflammation  is  seldom  or  never  confined  to  a  single 
structure  of  the  eye,  but  generally  involves  several  at  the 
same  time,  so  a  description  of  inflammation  in  individual 
structures  would  be,  as  has  been  remarked  by  a  distin- 

guished writer  on  tho  subject,  a  description  of  a  state 
which  seldom  or  never  presents  itself  separately  in  nature. 
Notwithstanding  this,  it  will  be  useful  to  premise  an 
abstract  account  of  the  characters  peculiar  to  inflam- 

mation of  individual  structures,  preparatory  to  entering 
upon  the  study  of  the  varied  combinations  which  actually 
present  themselves  in  practice.  Our  descriptions  of  those 
combinations  will  thus  admit  of  being  given  both  more 
briefly  and  more  clearly. 

§  I.  inflammation  as  it  occurs  in  the  different 
STRUCTURES  OF  THE  EYE. 

In  discussing  this  subject,  I  will  first  consider  the 
objective  phenomena  of  inflammation  of  the  different 
structures  of  the  eye,  and  then  the  subjective  phenomena. 
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A.  OBJECTIVE  PHENOMENA. 

1st.  Conjunctivitis,  or  inflammation  of  the  conjunctiva. 

The  principal  forms  of  inflammation,  of  which  the  con- 
junctiva may  be  the  seat,  are  pustular,  catarrhal,  purulent, 

pseudo-membraneous,  and  erysipelatous. 
Pustular  inflammation. — A  small,  often  apparently 

isolated,  spot  of  vascular  injection,  and  slight  swelling, 
of  the  sclerotic  conjunctiva  at  some  little  distance  from 
the  margin  of  the  cornea,  with  a  flake  of  matter  in  the 
middle.  Such  are  the  manifestations  of  the  congestion 
and  consequent  exudation  in  this  most  simple  form  of 
conjunctival  inflammation. 

In  consequence  of  its  little  cohesion,  the  epithelium  of 
the  conjunctiva  scleroticee  does  not,  like  the  epidermis  of 
the  skin,  retain  the  matter  exuded  underneath  it,  but 
gives  way,  leaving  an  abrasion  covered  with  the  flake  of 
exuded  matter,  now  become  pus  or  puriform. 

Besides  the  red  spot  from  vascular  congestion,  there 
may  be  patches  of  ecchymosis. 
The  inflammation  extending,  the  continuity  of  the 

vessels  of  the  spot  of  inflammatory  injection  with  those  of 
the  rest  of  the  conjunctiva,  often  at  first  not  distinguish- 

able by  the  naked  eye,  comes  to  be  distinctly  visible. 
By-and-by,  inflammatory  injection  of  the  conjunctiva 
generally  may  supervene,  but  the  injection  continues 
greatest  in  the  region  of  the  pustule  or  the  abrasion  or 
ulceration  of  surface  left  by  it.  Some  puromucous 
secretion  attends  this  extension  of  the  inflammation  as 
the  result  of  the  increased  exudation.  In  such  a  case,  it 
may  be  said  that  to  the  pustular,  catarrhal  inflammation 
has  been  superadded. 

The  ophthalmia  now  described,  affords  an  example  of 
inflammation,  and  the  healing  process  in  their  simplest 
manifestation.  It  will  be  useful,  therefore,  to  analyse 
the  phenomena  in  illustration  of  what  has  been  above 
said  of  inflammation  in  general. 

Inflammatory  injection,  as  observed  in  the  web  of  the 

bat's  wing  or  frog's  foot  under  the  microscope,  consists  in an  accumulation  or  congestion  of  red  corpuscles  in  the 
blood,  within  the  minute  vessels  of  the  affected  part.  The 
blood  loaded  with  the  accumulated  red  corpuscles  may,  in 
some  of  the  vessels,  still  be  flowing,  though  sluggishly, 
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like  a  thick  viscid  matter  ;  but  in  most  of  the  vessels  the 
accumulated  red  corpuscles  are  closely  agglomerated 
together,  and  being  adherent  to  their  walls  block  them 
up,  so  that  the  blood  is  stagnant  within  them.  The  vas- 

cular injection  of  the  inflamed  conjunctiva  in  man,  as 
observed  with  the  naked  eye,  or  by  means  of  a  magnifying 
glass,  resembles  in  its  characters,  the  vascular  injection 

in  inflammation  of  the  web  of  the  bat's  wing  or  frog's  foot 
as  observed  by  the  same  means.  For  this  reason,  and 
seeing  that  the  plan  of  distribution  of  the  smallest  vessels 
in  man  appears  to  bo  similar  to  that  of  the  distribution  of 
the  smallest  vessels  in  the  bat  or  frog  ;  moreover,  knowing 
that  the  red  corpuscles  of  the  blood  of  man  agglomerate 
togelhor  as  readily  as  those  of  the  bat,  and  much  more 
readily  and  closely  than  those  of  the  blood  of  the  frog,  we 
may  fairly  conclude,  that  in  the  vessels  of  an  inflamed 
pari  in  man,  the  red  corpuscles  of  tho  blood  are  accumu- 

lated and  aggregated  together  in  a  manner  similar  to  that 
in  which  we  can  directly  observe  thorn  accumulated  and 
agglomerated  in  tho  web  of  tho  bat  or  frog.  Indeed,  if 
we  were  to  judge  from  the  comparative  examination  of 
detached  parts  of  tho  human  body,  and  of  tho  frog  in  a 
state  of  inflammation,  after  death,  we  should  expressly 

aliirm  the  proposition.* 
Pustular  ophthalmia  is  usually  excited  by  exposure  of 

the  cyo  to  a  draught  of  air.  As  to  tho  mode  of  action  of 
this  cause.  It  is  to  be  observed  that  tho  effect  of  the 
direct  action  of  cold  in  the  small  arteries  of  a  part,  is  vital 
contraction  of  their  walls  and  constriction  of  their  calibre ; 
and  it  is  also  to  be  observed,  that  when  all  the  arteries  of 

a  part  are  more  or  less  constricted,  there  is  sluggish 
flow  of  blood,  with  great  accumulation  of  red  corpuscles 
in  the  capillaries  and  veins,  and  here  and  there  stagnation. 
A  similar  state  of  the  blood  and  the  bloodvessels  to  that 

here  mentioned,  is  the  only  possible  one  which  we  can 
conceive  as  tho  first  step  to  inflammation  of  a  part  of  the 
human  body  from  the  direct  action  of  cold  on  it.  The 
bluish  redness  of  the  affected  part,  indicates  great  accu- 

mulation of  red  corpuscles  in  the  blood  hi  the  venous 
radicles, — a  state  which,  under  the  circumstances,  can  be 
owing  only  to  constriction  of  the  small  arteries,  whereby 
via  a  tergo  is  diminished,  and  blood  loaded  with  red 

*  "On  the  State  of  the  Blood  and  the  Blood-vessels  in'  Inflam- 
mation."   In  Guy's  Hospital  Reports,  for  October,  1850. 
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corpuscles  thus  allowed  to  regurgitate  into  and  accumu- 
late in  the  small  veins  and  capillaries. 

The  apparent  isolation  from  all  connexion  with  any 
neighbouring  vessels  which  the  spot  of  injection  in  pus- 

tular ophthalmia  often  presents,  I  infer,  from  what  I 
have  obseived,  to  depend  on  the  following  conditions : — 

Fig.  24. 

1st.  On  the  side,  of  the  arteries.— The  artery  or  arteries 
immediately  leading  to  the  injected  spot  are  invisible  to 
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the  naked  eye,  being  empty  of  blood  on  account  of  their 
constriction  and  the  stream  from  their  feeder  passing  off 
by  a  lateral  branch  at  some  distance  from  the  spot.  Be- 

sides, such  small  arteries  are  invisible  to  the  naked  eye 
unless  gorged  with  accumulated  red  corpuscles. 

2nd.  On  the  side,  of  the  veins. — Those  veins  with  which 
the  venous  radicles  of  the  injected  spot  of  conjunctiva 
communicate,  are  invisible  to  the  naked  eye  in  conse- 
quenco  of  their  not  being  gorged  with  accumulated  red 
corpuscles,  though  having  the  tlow  of  blood  still  free  in 
them.    Sen  diagram  in  preceding  page. 

The  increase  of  the  inflammation  around  the  original 
spot,  I  infer  to  be  owing,  on  the  one  hand,  to  the  super- 

vention of  dilatation  of  the  arteries  leading  to  it,  when  that 
dilatation  fails  to  produce  resolution,  allowing  a  greater 
quantity  of  blood  loaded  with  red  corpuscles  to  be  poured 
into  the  vessels  of  the  affected  part  than  can  escape,  in  con- 

sequence of  tho  pre-existing  obstruction  from  stagnation, 
and  mi  the  other  hand  to  extension  of  stagnation  in  the 
veins  loading  from  tho  affected  spot.  The  extension 
of  tho  inilammation  to  other  parts  of  tho  conjunctiva, 
I  infer  to  take  placo  by  the  same  process  as  that  which 
led  to  the  inilammation  in  tho  first  instance  as  above 
described. 

Tho  thickening  of  tho  conjunctiva  in  the  situation  of 
the  injected  spot,  and  especially  the  pustule  or  flake  of 
matter  in  the  middle,  arc  manifestations  of  the  exudation 
which  lias  supervened  on  the  inflammatory  injection. 

Seeding  process  in  pustular  inflammation  of  tin'  conjunc- 
tiva.— In  cases  left  to  themselves,  wo  often  find  along  with 

increase  of  the  inflammatory  congestion,  the  abrasion  or 
superficial  ulceration  of  tho  conjunctiva  extended.  But 

under  the  influence  of  irritating  applications'  to  the  eye, the  vascular  injection  speedily  disappears,  and,  pari  passu, 
healing  of  tho  abrasion  or  superficial  ulceration  takes 
place,  tho  surface  becoming  covered  with  a  new  epithe- 

lium, whilst  the  flake  of  puriform  matter  is  thrown  off. 
In  regard  to  the  mode  of  action  of  irritating  applica- 

tions in  conjunctival  inflammation,  the  following  expla- 
nation is  given  in  the  essay  already  cited. 

"  We  have  above  seen  reason  to  conjecture  that  inflam- 
mation of  the  conjunctiva,  for  example,  from  cold  or  from 

the  irritation  of  a  foroign  particle  in  the  eye,  commences 
by  constriction  of  the  small  arteries,  which  allows  of  the 
blood  corpuscles  to  accumulate  in  the  capillaries  and 
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venous  radicles.  That  in  such  a  case,  resolution  is  owing 
to  dilatation  of  the  arteries  and  coincident  acceleration  of 
the  flow  of  blood,  we  have  above  seen  equal  reason  to 
conjecture.  Nay,  we  have  above  shewn,  by  experiment 
on  the  frog,  that  dilatation  of  the  arteries,  and  the  coin- 

cident acceleration  of  the  flow  of  blood,  are  the  first  steps 
to  resolution  of  inflammation, — an  experiment,  let  it  be 
repeated,  which  is  an  interesting  illustration  of  the  modus 
operandi  of  stimulating  collyria,  applied  to  the  eye  for  the 

cure  of  catarrhal  ophthalmia." 

The  cases  of  ophthalmia  in  which  pustules  present 
themselves  quite  at  the  margin  of  the  cornea  are  not  of 
so  simple  a  character  as  that  above  described,  but  con- 

stitute a  transition  to  phlyctenular  or  common  scrofulous 
ophthalmia.  The  injected  vessels  extend  to  the  pustules, 
in  fasciculi  from  the  corresponding  side  of  the  sclerotic 
conjunctiva.  The  thick  epithelium  of  the  cornea  is  at  the 
part  opaque  and  slightly  raised  by  the  exuded  matter 
which,  with  the  softened  epithelium  of  the  sclerotic  con- 

junctiva of  the  spot  affected,  forms,  as  in  the  preceding 
case,  the  small  yellow  flake.  This  form  of  pustule  thus 
presents  a  character  intermediate  between  the  phlyctenula 
or  pustule  of  the  cornea  and  the  abraded  spot  of  the 
sclerotic  conjunctiva  above  described. 

Catarrhal  inflammation,  of  the  conjunctiva. — (Plate  I., 
5g.  1.) — The  conjunctiva  of  the  eyelids  and  of  the  pal- 

pebral sinuses,  is  deep  red.  The  conjunctiva  oculi  is  also 
deep  red  at  its  circumference,  but  towards  the  cornea  the 
redness  is,  at  the  commencement  of  the  inflammation, 
gradually  shaded  off ;  when,  however,  the  inflammation  is 
iilly  established,  the  redness  extends  even  to  the  margin 
jf  the  cornea. 

The  injection  of  the  highly  developed  capillary  network 
)f  the  palpebral  conjunctiva  gives  rise  to  a  uniform  and 
ntense  redness,  concealing  from  view  the  larger  sub- 
•acent  vessels.  Except  in  a  very  high  degree  of  inflam- 
nation,  the  injection  of  the  less  developed  capillary 
letwork  of  the  sclerotic  conjunctiva  does  not  conceal  the 
arger  subjacent  vessels.  Indeed,  what  most  strikes  the 
ibserver,  is  the  network  with  largo  meshes  formed  by  the 
Intercrossing  and  inosculation  of  comparatively  large  and 
ortuous  vessels,  the  ramifications  of  which  tend  towards 

I  he  margin  of  the  cornea.    These  vessels  are  the  arteries 

.  md  veins  which  carry  the  blood  to  and  from  the  super- 
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ficial  capillary  network — veins  especially,  for  the  arteries 
are  rather  constricted,  and,  therefore,  not  so  apparent. 

In  consequence  of  the  accumulation  of  blood  in  its  ves- 
sels, the  conjunctiva  is  thickened.  The  papillae  of  the 

palpebral  conjunctiva,  being  for  the  same  reason  swollen 
and  erect,  the  inner  surface  of  the  eyelids  has  a  velvety 
appearance. 

The  conjunctiva  covering  the  carancula  lacrymahs,  and 
forming  the  somilunar  fold,  is  deep  red,  like  the  palpe- 

bral conjunctiva,  and  being  at  the  same  time  thickened 
by  the  accumulation  of  blood  in  its  vessels,  both  the 
lacrynial  carunclo  and  semilunar  fold  appear  much 
enlarged. 

At  the  commencement  of  the  inflammation,  a  serous 
exudation  takes  placo  from  the  surface  of  the  conjunctiva. 
By-and-by  a  puromucoua  discharge,  the  presence  of 
■which  is  an  important  character  of  the  inflammation,  is 
established,  <  >n  everting  the  lower  eyelid,  a  flake  of 
exfoliated  oonjunotival  epithelium  with  puromueus  is 
generally  seen  in  the  lower  palpebral  sinus. 

The  eyelids,  besides  being  somewhat  red,  are  more  or 
less  swollen,  from  serous  exudation  into  their  cellular 
tissue.  There  may  also  bo  exudation  into  the  cellular 
tissue  underneath  the  sclerotic  conjunctiva,  raising  it  up 
like  a  wall  round  the  cornea,  constituting  chemosis. 
Tumefaction  of  the  eyelids  and  chemosis  are  analogous  in 
their  nature  and  mode  of  production  to  that  swelling 
which  takes  placo  in  the  neighbourhood  of  any  active 
inflammation. 

Ecchymotic  spots  sometimes  present  themselves,  espe- 
cially over  the  sclerotica,  in  consequence  of  extravasation 

of  blood  into  the  substance  of  the  sclerotic  conjunctiva,  or 
into  the  cellular  tissue  underneath. 

Heeding  process  in  catarrhal  inflammation  of  the  conjunc- 
tiva.— As  vascular  congestion,  or  in  other  words,  the  red- 
ness diminishes,  the  seromucous  or  puromucous  discharge 

becomes  less  and  less,  and  any  accompanying  chemosis 
and  swelling  of  the  eyebds  subside.  It  is  to  be  remarked, 
that  the  vascular  congestion  of  the  palpebral  conjunctiva 

disappears  less  quickly  than  that  of  the  ocular  con- 
junctiva. 

Purulent  inflammation  of  the  conjunctiva. — Here  we  have 
all  the  phenomena  of  catarrhal  inflammation  in  an  aggra- 

vated degree, — the  vascular  injection  more  intense,  the 
discharge  more  copious  and  purulent,  the  swelling  of  the 



PSEUDO-MEMBRANEOUS  CONJUNCTIVITIS.  107 

I  ,-elids  and  chemosis  greater.  There  may  be  actual  dis- 
j  large  of  blood  from  the  surface  of  the  conjimctiva. 

From  the  description  now  given  of  purulent  mflamma- 
I  on  of  the  conjunctiva,  it  appears  tbat  the  matter  which 

exuded  from  the  inflamed  surface  is  converted  into  pus, 
I  lough  the  surface  is  not  ulcerated.  On  the  other  hand, 
i  10  lymph  which  may  have  been  exuded  into  the  substance 

(I :'  the  membrane  is  developed  into  tissue,  which  is  the 
;  rase  of  that  thickening  of  the  palpebral  conjuctiva,  and 
I  llargemeut  of  its  papilla?,  which  remain  for  a  greater  or 
lass  length  of  time,  or  even  permanently,  after  the  infiam- 
t|:  ation  has  subsided. 

Granular  conjunctiva. — This  morbid  condition  is  peculiar 
»  i  the  conjunctiva  of  the  eyelids,  palpebral  sinuses,  and 
I  ̂milunar  fold.  It  is  a  distinguishing  character  of  that 

(  i H animation  of  the  conjunctiva  which  prevads  in  work- 
■  ouses,  barracks,  &c,  usually  chronic,  but  liable  to  acces- 

i  ons  of  acute  conjunctivitis  termed  "relapses,"  and  under 
j  voui'ing  conditions  running  into  the  violent  purulent I  jhthalmia. 

One  foim  of  "  granulations  "  of  the  conjunctiva  appears 
j  i  consist  simply  in  hypertrophy  of  the  papillae  of  the 
j  ilpebral  conjunctiva  investing  the  tarsal  cartilages. 

|  Jlate  I.,  fig.  2.)  Sometimes  they  give  a  tuberculated 
r  ;pect  to  the  inside  of  the  eyelid ;  sometimes  they  are 
luge  and  pedunculated  like  small  polypi. 

What  we  may  call  the  specific  granulations  of  the  con- 
rinctiva  present  themselves  as  unelevated  yellowish  points 
I  l  the  red  and  thickened  conjunctiva  over  the  tarsal 

rtilages ;  but  in  the  palpebral  sinuses  they  have  the 

inn  of  more  or  less  elevated  phlyctenular.   (1'late  II.,  fig. 
)    Just  within  the  edges  of  the  eyelids,  also,  they  are 
Let  with  of  the  phlyctenular  form,  arranged  in  a  row. 
hese  phlyctenular-like  granulations  are  produced  by 
icudations  into  the  substance  of  the  conjunctiva.  The 
cuded  matter  is  found  at  a  certain  stage,  softened,  and 
i  the  form  of  a  greyish  matter,  consisting  of  microscopic 
ills  in  different  phases  of  development,  and  even  newly- 
ircned  capillary  vessels.    In  a  more  advanced  stage,  the 
alyctenuko  are  found  to  have  burst,  and  the  matter 

|  jzing  out  from  them.    In  this  stage  we  find  something 
ke  real  granulations  rising  from  the  bottom  or  edges  of 
L6  burst  phlyctenule. 
Paeudo-membraneov,8  exudation  on  the  conjunctiva. — In 

i  inanimation  of  mucous  membranes  it  is  well  known  that 
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the  matter  exuded  on  the  surface  is  sometimes  found  in 
the  form  of  false  membranes.  This  matter,  however,  does 
not,  like  that  exuded  by  serous  membranes,  become 
organised  into  tissue;  such  false  membranes  are  usually 
separated  and  thrown  off. 

In  ophthalmitis  exuded  lymph  like  what  is  found 
in  diphtheria  sometimes  presents  itself  on  the  white 
chemosed  conjunctiva.  Pseudo-membraneous  exudation 
on  the  palpebral  conjunctiva  also  sometimes  presents 
itself  in  cases  of  severe  purulent  ophthalmia  in  children ; 
as  well  as  in  a  peculiar  form  of  inflammation  of  the 
conjunctiva  and  edges  of  the  eyelids,  distinct  from  ordi- 

nary ophthalmia  neonatorum,  sometimes  met  with  in 
oongenitally  syphilitic  infants. 

Fibrinous  exudation  not  only  on,  but  also  in  the 

interstices  of,  the  conjunctiva,  is  "described  as  the  cha- 
racteristic of  the  diphtheritic  ophthalmia  to  which  atten- 

tion has,  of  late  years,  been  drawn,  especially  in  Germany, 

and  of  which  a  "diphtheritic  epidemic  constitution "  of 
the  atmosphere  is  said  to  be  the  chief  predisposing  cause. 
The  coagulation  and  exfoliation  of  the  epithelium, 

especially  of  the  cornea,  in  consequence  of  chemical 
injuries,  must  not  be  mistakon  for  pseudo-membraneous 
formation. 

Erysipelatous  inflammation  of  the  conjunctiva. — The  most 
remarkable  appearance  in  this  ophthalmia  is  the  serous 
exudation  under  the  selenitic  conjunctiva,  whereby  the 
latter  is  raised  up  in  folds  which  protrude  like  vesicles 
between  the  eyelids.  The  conjunctiva  is  of  a  bght  red 
colour,  inclining  to  yellow,  and  presents  here  and  there 
spots  of  ecchymosis,  but  few  individual  vessels  are  readily 
discernible.  The  mucous  secretion  of  the  conjunctiva  is 
somewhat  increased  in  quantity. 

Mortification  and  ulceration  of  the  conjunctiva. — In  cer- 
tain cases  of  inllammatoiy  chemosis,  sloughing  of  the 

conjunctiva  is  met  with.  Sloughing  of  parts  of  the  con- 
junctiva, in  consequence  of  chemical  injury,  is  of  common 

occurrence.  Ulceration,  except  from  a  specific  cause, 
seldom  takes  place.  In  a  phthisical  girl  I  found  a 
sloughy  ulcer  of  the  conjunctiva  of  the  lower  palpebral 
sinus,  extending  to  the  palpebral  conjunctiva  on  the  one 
hand,  and  to  the  ocular  conjunctiva  on  the  other.  It  at 
first  showed  little  disposition  to  heal,  and  when  it  did  so, 
the  contraction  of  the  conjunctiva  which  resulted,  caused 
inversion  of  some  of  the  eyelashes  and  a  large  frenum 
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tween  the  eyelid  and  eyeball.  The  other  eye  afterwards 
came  affected  in  the  same  way. 

Healing  of  -wounds  of  the  conjunctiva. — "Wounds  of  the 
ljunctiva  readily  heal,  as  is  exemplified  after  the  ope- 
ion  for  squint.  The  conjunctiva  becomes  injected  at 
a  edge  of  the  wound,  and  lymph  is  exuded,  which 

■  somes  organised  in  the  manner  already  explained, 
:ording  as  the  union  is  by  the  first  or  second  intention, 

l  a  or  the  other  event  being  in  general  determined  by  the 
position  or  non-apposition  of  the  edges  of  the  wound, 
in  the  skin. 
The  palpebral  and  ocular  surfaces  of  the  conjunctiva, 
'iugh  inflamed,  have  no  tendency  to  form  adhesions 
nn  while  kept  in  close  apposition,  unless  previously 
de  raw.    When  abrasion  of  the  surfaces  has  been  pro- 

sed by  ulceration,  and  especially  by  burns  and  escha- 
ics,  there  is  then  great  tendency  to  the  formation  of 

.  lesions  with  resulting  symblepharon. 
[itrophy  of  the  conjunctiva. — We  have  an  example  of 
>s  in  cuticular  conjunctiva,  or  conjunctival  xeroma,  in 
ich  the  conjunctiva  is  so  changed  in  structure,  that  its 

■  thelium,  the  epithelium  of  the  cornea  included,  is 
ckened,  dry  and  semiopaque,  like  epidermis,  its 
imral  mucous  secretion  suppressed,  while  there  is 
teral  contraction  of  the  whole  conjunctiva,  even  to 
riteration  of  the  palpebral  sinuses.  Atrophy  of  the 
ljunctiva  is  commonly  the  effect  of  some  external  oph- 
I  Imia,  which,  by  neglect  or  mistreatment,  has  been 
1  >wed  to  fall  into  a  chronic  state. 

2nd.  Sclerotitis,  or  inflammation  of  the  sclerotica. 

Tie  redness  is  in  the  form  of  a  pink  or  lake-coloured 
1  e,  encircling  the  cornea ;  the  injected  vessels  of  the 
irotica  being  very  minute,  and  disposed  in  straight 
fating  lines.  The  tint  is  deeper  at  the  margin  of  the 
lea,  whilst  it  is  shaded  off,  and  disappears  towards  the 
it: — the  converse  of  what  occurs  in  the  injection  attend- 
conjunctival  inflammation.  See  diagram  at  page  19. 
f  the  vascular  congestion  be  alone  taken  as  inflamma- 
l,  then  it  must  be  said  that  the  part  of  the  sclerotica 
bio  during  life  through  the  conjunctiva,  is  often  in- 
led ;  but  if  exudation,  and  the  changes  which  the 
ded  matter  undergoes,  bo  rather  assumed  to  be  indi- 
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cative  of  inflammation,  then  it  must  be  admitted  that  thell 
sclerotica  is  comparatively  rarely  the  seat  of  inflam-B 
mation. 

Fibrous  tissues  in  general  do  not  appear  to  be  moreB 
frequently  the  seat  of  the  effects  of  inflammation  than  the! 
sclerotica,  but  are  they  not  as  frequently  the  seat  of  vas-B 
cular  congestion  ?  Is  rheumatism  anything  more  inB 
most  cases  than  vascular  congestion  in  fibrous  tissues,B 
with,  perhaps,  serous  exudation  into  neighbouring  parts  fl 

What  is  called  rheumatic  ophthalmia  appears  to  be  a'" least  nothing  more  than  inflammatory  congestion  of  th 
sclerotica,  usually  with  more  or  less  implication  of  th 
cornea  and  iris. 

Rheumatism,  or  inflammatory  congestion  in  fibrous} 
structures,  may  at  last  lead  to  exudation  of  lymph  cither! 
into  the  substance  or  on  the  surface  of  the  part  affected — j 
in  the  one  case  giving  rise  to  the  thickening  and  indura-l 
tion  of  the  fibrous  structures,  in  the  other,  to  effusions! 
into  the  joints  or  adhesions,  such  as  are  met  with  in  peri4 
carditis.  By  repeated  congestions,  the  sclerotica  is  indeed! 
left  in  a  somewhat  altered  state,  but  it  is  the  cornea  oil 
iris,  whon  it  is  the  anterior  segment  of  the  eye  which  is] 
involved,  which  is  principally  the  seat  of  exudation  oil 
lymph  and  the  changes  consequent  on  it,  as  the  joint* 
arc  in  articular  rheumatism. 

Pink  vascular  injection,  with  thickening  and  elevation! 
of  the  sclerotica  in  patches  adjacent  to  the  cornea,  chiefly 
at  the  nasal,  temporal,  upper  and  lower  margins,  when 
the  recti  muscles  are  inserted,  I  have  met  with  in  scro- 

fulous children  from  eight  to  twelve  years  of  age,  and  hi 
rhoumatic  adults,  especially  females.  Though  there  wi 
some  conjunctival  injection  at  the  place,  and  slight  dimnei 
of  the  cornea  supervened,  the  sclerotica  and  tendinous 
insertions  of  the  recti  muscles  appeared  to  be  the  parte 
principally  affected.  Recovery  took  place  slowly  undffl 
treatment,  the  congestion  disappearing  and  the  thickening 
subsiding. 

The  most  marked  example,  perhaps,  of  the  tissue  oi 
the  sclerotica  becoming  the  seat  of  changes  from  intlam 
mation  occurs  in  sclerotico-choroiditis.    The  first  change 

is  a  thickened  and  fleshy  appearance ;   but  its  texture 

becoming   at  the  same   time  softened,  the  sclerotica  I 
by-and-by  yields  to  the  distension  from  within  the  eye  k 
protrudes  and  becomes  attenuated,  and  of  a  dark  coloui  :; 
{sclerotic  staphyloma).    Plate  IV.  fig.  2. 

J 

no; 

5 
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Pig.  25.  Diagrammatic  Section  of  an  Eye  affected  with  Sclerotic 
Staphyloma. 

In  some  cases,  however,  instead  of  becoming  attenuated 
und  dark,  the  affected  part  of  the  sclerotica  actually 
i  jecomes  thickened,  and  of  a  dense  white  pearly  aspect. 

Healing  jyroccss. — Incised  wounds  of  the  sclerotica  heal 
>y  a  firm  cicatrice,  as  in  the  case  of  other  fibrous  tissues. 
Mortification  and  ulceration  of  the  sclerotica. — Such  do 

r.iot  appear  to  occur  as  results  of  ordinary  sclerotitis.  In 
u  case  referred  to  in  a  late  number  of  the  Ophthalmic 
I  Hospital  Beports,  in  which  a  piece  of  the  conjunctiva  was 
jxcised  all  round  the  cornea,  and  the  nitrate  of  silver 

•thereafter  applied  to  the  eye,  a  part  of  the  sclerotica 
•  doughed. 

3rd.    Corneitis,  or  inflammation  of  the  cornea. 

The  cornea,  though  vascular  whilst  being  developed,  is 
n  its  fully-formed  and  healthy  state  non-vascular,  and 
,'et  inflammation  of  the  cornea  is  spoken  of. 
Tin:  cornea,  there  is  reason  to  believe,  derives  the 

■  oateriala  necessary  for  its  nutrition  from  the  blood  cir- 
:ulating  in  the  vessels  of  the  adjoining  parts  of  the  con- 
unctiva  and  sclerotica.    Let  us  incpuire  what  takes  place 
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in  the  cornea  when  it  suffers  such  injury  as  would  excite 
inflammation  in  one  of  the  vascular  parts  of  the  eye. 

When  the  cornea  is  injured,  then,  congestion  of  the  ves- 
sels of  the  adjoining  parts  of  the  conjunctiva  and  sclerotica 

takes  place,  and  exudation  into  the  substance  of  the 
cornea  by-and-by  ensues.  Thus,  though  non-vascular, 
and,  of  course,  not  the  seat  of  the  inflammatory  conges- 

tion, it  becomes  the  seat  of  a  very  important  part  of  the 
inflammatory  process — the  most  important  part,  perhaps, 
as  regards  the  events  of  the  process. 

The  cornea  in  this  state  may  therefore  be  said  to  be,  to 
all  intents  and  purposes,  inflamed — the  only  difference  in  re- 

spect to  it ,  us  compared  with  vascular  parts,  being,  that  the 
vascular  congestion  is  not  in  it,  but  in  adjoining  structures. 

On  the  other  hand  it  is  to  be  remarked,  that  although 
these  adjoining  structures  are  the  seat  of  the  congestion, 
little  or  no  exudation  rn.ay.take  place  in  them  or  on  them, 
and  they  may  therefore  be  said  to  bo  scarcely  or  not  at  all 
the  scat  of  inflammation  as  regards  the  events  of  the  pro- 

cess. When  the  conjunctiva  and  sclerotica  are  really 
inflamed,  exudation  in  or  on  thorn  may  occur,  but  then 
the  congestion  is  different  in  seat  and  extent  from  what  it 
is  when  the  cornea  is  the  scat  of  the  inflammation,  and 
there  may  be  no  exudation  into  the  cornea — the  cornea 
may  remain  unaffected. 

In  the  progress  of  inflammation  in  the  cornea,  this 
structure  may  become  vascular,  but  such  an  event  is 
owing  to  the  development  of  new  vessels,  such  as  also 
happens  in  inflammation  of  vascular  parts. 
Though  inflammation  of  the  cornea,  considered  as  a 

non-vascular  part,  has  been  thus  dwelt  on,  the  truth  is, 
that  all  tissues,  as  regards  their  component  elements,  are, 
properly  speaking,  non-vascular,  and  differ  from  the 
cornea  only  in  the  degree  of  proximity  to  the  vessels, 
and  therefore  in  inflammation  only  in  the  degree  of 
proximity  to  the  source  of  the  exudation. 

But  this  very  difference  in  the  case  of  the  cornea  affords 
a  natural  analysis  of  the  inflammatory  process.  It 
enables  us  to  observe,  separately,  the  two  great  stages  of 
inflammation  proper — the  congestion  and  exudation  —  the 
congestion  in  one  place,  the  exudation  in  another.  It 
also  enables  us  to  observe,  in  an  uncompUcated  manner, 

the  eventual  stages  of  inflammation,  such  as  re-organi- 
sation and  suppuration. 

That  the  cornea  is  the  seat  of  exudation  is  manifested 
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by  opacities  of  various  kinds,  phlyctenule,   and  ab- 
scesses.   When  new  vessels  are  developed  in  the  exuded 

matter,  the  cornea  then  becomes  the  seat  of  more  or  less 
l  redness.    This,  however,  is  to  be  distinguished  from  that 
which  may  result  from  effused  blood.    When  effusion  of 
blood  occurs,  it  appears  usually  in  a  patch  near  the  edge 

i  of  the  cornea. 
When  resolution  of  inflammation  of  the  cornea  above 

rreferred  to  takes  place,  the  irritability  of  the  eye  ceases, 
and,  on  the  one  hand,  the  congestion  of  the  neighbouring 
conjunctiva  and  sclerotica  diminishes  ;  then,  on  the  other, 
ithe  exudation  in  the  substance  of  the  cornea  disappears. 

The  cornea  has  been  just  referred  to  as  a  part  which, 
from  its  non-vascularity,  forms  a  good  subject  for  observ- 

ing, in  a  manner  uncomplicated  by  the  presence  of  the 
vessels  in  which  the  blood  is  stagnant,  the  development 
and  disposition  of  the  exuded  matter  in  the  healing  pro- 

cess. The  matter  exuded  into  the  substance  of  the  cornea 
from  the  vessels  of  the  adjacent  conjunctiva  and  sclerotica 
may  (as  far  as  examination  with  the  naked  eye,  or  the  eye 
assisted  merely  by  a  magnifying  glass  goes)  be  seen  to 
mdergo  the  different  modes  of  development  above  de- 
cribed. 

It  may  be  seen  that  pustules  form,  and  that,  in  the 
lealing  of  incisions  and  ulcers  of  the  cornea,  adhesion 
rnd  granulation,  and,  lastly,  cicatrization,  may  take  place 
.vithout  the  development  of  new  vessels — a  convincing 

oroof  that  neither  suppuration  nor  "  organization"  neces- 
sarily implies  the  development  of  new  vessels. 

But,  as  above  hinted,  new  vessels  may  be  formed  in  the 
natter  exuded  into  the  cornea,  and  this  again  affords  a 
rery  interesting  and  readily  observable  oxamplo  of  the 
development  of  new  vessels,  uncomplicated  by  the  previous 
jxistence  of  other  vessels  in  the  part. 
The  new  vessels,  having  served  their  purpose,  shrink 

ind  disappear,  and  it  is  usually  not  until  this  has  taken 
ilace  that  cicatrization  is  completed. 

One  or  other  of  the  throe  principal  layers  of  the  cornea 
nay  be  more  particularly  the  seat  of  the  exuded  matter ; 
lenco  are  distinguished  inflammation  of  the  proper  sub- 
itance  of  the  cornea,  of  the  conjunctiva  cornea),  and  of 
he  membrane  of  Desceinet. 

Inflammation  of  the  proper  substance  of  the  cornea.  In 
nflanimation  of  the  proper  substance  of  the  cornea,  the 

I 
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vascular  congestion  is  seated  in  the  sclerotica  in  the  form 
of  the  sclerotic  circumcorneal  zone,  but  sometimes  the 
redness  is  very  slightly  marked.  There  is  generally  also 
congestion  of  the  circumcorneal  network  of  the  conjunctiva. 

The  exuded  matter  is  deposited  either  in  the  interstices 
of  the  tissue  or  on  its  surface,  in  the  latter  case,  raising  the 
epithelium  in  tho  form  of  a  phlyctenula. 

The  exudation  into  the  interstices  of  the  proper  sub- 
stance  of  the  cornea,  may  produce  map-liko  patches  of 
dimness  and  nothing  more.  Or  tho  exudation  being  in 
greater  quantity,  a  general  greyish  or  yeUowish-white 
opacity  results,  denser  at  some  points  than  others,  and 
intermixed  with  red  from  the  presenco  of  new  vessels.  In 
this  case,  tho  cornea  presents  a  peculiar  opalescent  ap- 
pearance. 

In  certain  cases  thoro  is  loss  exudation  and  development 
of  vessels ;  tho  cornea  still  retains  a  degree  of  transparency, 
but  is  of  a  dirty  yellowish-green  colour,  and  rough  like 
ground  glass,  owing  to  minute  vesicles  on  its  surface,  or 
minute  points  of  ulceration,  resulting  from  tho  bursting 
of  tho  vesicles.    There  is  softening  of  the  cornea  in  all 
these  cases. 
When  exudation  into  tho  proper  substance  of  the  cornea, 

or  under  the  epithelium,  takes  place  rapidly  and  copiously, 
the  exuded  matter  is  generally  formed  into  pus  or  puriform 
matter,  and  the  result  is  an  abscess  or  a  pustule.  In  such 
cases  tho  inflammation  is  more  of  an  acute  character  than 
in  the  preceding.  There  is  more  vascular  congestion  in 
tho  conjunctiva  and  sclerotica,  so  much  so,  that  the  cases 
in  question  are  commonly  viewed  as  examples  of  corneitis 
supervening  on  inflammation  of  the  conjunctiva  and  scle- 

rotica, while  the  preceding  cases  are,  on  account  of  the 

slight  appearance  of  congestion  in  the  conjunctiva  and 
sclerotica,  viewed  as  examples  of  primary  corneitis.  But 
from  what  has  been  above  said  of  inflammation  of  the 

cornea,  there  is  no  primary  corneitis  in  the  sense  here 

implied,  i<  e,  with  vascular  congestion  first  in  the  cornea. 
The  depositions  of  yellow  matter  which  occur  in  the 

interstices  of  the  cornoa  at  its  lower  part,  which,  on  ac- 
count of  their  presenting  the  form  of  the  lunular  spot  at 

the  root  of  the  nails,  are  called  unguis  or  onyx,  and  which 

are  in  general  rapidly  absorbed  as  the  attendant  inflam- 
mation is  subdued,  have  not  the  character  of  abscesses 

like  the  circumscribed  collections  of  matter  which  form  in 

tho  centre  of  the  cornea.    Tho  latter  appeal-  as  a  densely 
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Fig.  26. 

opaque  spot,  first  white,  then  yellow,  around  which  the  rest 
of  the  cornea  is  more  or  less  opaque  from 
exuded  lymph,  in  which  there  may  be 
new  vessels,  as  in  the  walls  of  abscesses 
elsewhere.  Compare  this  diagram  of  the 
2Dosition  of  the  matter  in  onyx  with  that 
at  p.  121,  representing  the  position  of  the 
matter  in  hypopyon. 

Most  frequently  the  exuded  matter  is 
deposited  on  the  surface  of  the  proper 
substance  of  the  cornea,  raising  the  epi- 

thelium in  the  form  of  a  phlyctenula  or 
blister.  The  epithelium  of  the  cornea 
being  denser,  thicker,  and  more  coherent 
than  that  of  the  sclerotic  conjunctiva, 
confines  the  matter  which  is  exuded,  in 
much  the  same  way  that  the  epidermis  of 
the  skin  does.  The  matter  being  at  first  a  transparent 
fluid,  there  is  a  phlyctenula ;  subsequently  becoming  puri- 
form  or  purulent,  there  is  a  pustule.  Often  the  process 
does  not  proceed  so  far  as  the  formation  of  a  pustule. 

A  phlyctenula  or  pustule  of  the  cornea  having  burst,  a 

small  ulcer  covered  with  purolymph  is  left,  -which  may  be 
compared  to  the  spot  on  the  sclerotic  conjunctiva  in  pus- 

tular ophthalmia.  A  fasciculus  of  new  vessels,  extending 
to  this  ulcer  from  the  conjunctival  circumcorneal  network, 
may  make  its  appearance.    (Plate  I.,  fig.  3.) 

Healing  process  in  inflammation  of  the  proper  substance  of 
the  cornea. — When  the  congestion  around  the  cornea  sub- 

sides, the  matter  exuded  into  its  substance  may  gradually 
be  absorbed, — and  this  even  when  development  of  it  has 
gone  on  to  the  formation  of  new  vessels, — though  tardily ; 
for  the  more  the  exuded  matter  has  been  developed,  the 
less  readily  does  it  dissolve  and  become  fitted  for  absorp- 

tion. The  new  vessels  first  disappear,  leaving  a  greyish- 
white  opacity,  which  clears  away  from  the  circumference 
towards  the  centre  of  the  cornea,  whero  often  more  or  less 
opacity  remains. 

A  pustule  on  the  surface  of  the  cornea,  or  an  abscess  in 
its  proper  substance,  may  disappear  by  absorption  of  its 

contents,  leaving,  however,  more  or 'less  opacity;  but those  collections  of  matter  usually  burst,  and  leave  a  sore, 
which  may  either  commence  to  heal  by  granulation  or  run into  ulceration. 

Inflammation  of  the  conjunctiva  cornea.—  This  usually I  2 
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accompanies  acute  inflammation  of  the  proper  substance 
of  the  cornea,  or  is  an  extension  of  inflammation  of  the 
sclerotic  conjunctiva. 

In  consequence  of  the  exudation,  the  conjunctiva  cornere 
becomes  at  some  point  opaque  and  thickened,  and  here  new 
vessels  are  soon  formed,  which,  connecting  themselves  with 
the  conjunctival  circunicorneal  network — which  at  the 
place  is  in  a  state  of  congestion — appear  as  a  mere  exten- 

sion of  a  fasciculus  of  vessels  from  it.  The  opacity  and 
vascularity  may  gradually  spread  over  the  cornea. 

In  some  cases  of  what  may  bo  called  inflammation  of 
the  conjunctiva  cornoce,  there  are  fewer  new  vessels  and 
Lesa  opacity,  but  thoro  is  superficial  spreading  ulceration. 
In  certain  cases  the  cornea  presonts  here  and  there  on  its 
surface  vascular  fungous  granulations. 

The  changes  which  the  conjunctiva  corneno  undergoes  in 
inflammation,  the  thickoning  and  vascularity,  are  very  apt 
tn  remain  in  the  forms  of  pannus,  vascular  cornea,  &c. 
(Plate  II.,  fig.  1);  but  often  they  disappear  entirely,  and 
the  cornea  resumes  its  natural  appearance 

In  flammation  of  the  membrane  of  Descemet. — In  this  in- 
flammation, tho  vascular  congestion  is  in  tho  sclerotic  zone. 

The  exuded  matter  is  doposited  botween  the  proper  sub- 
stance of  the  cornea  and  the  membrane,  and  generally 

presents  itself  in  the  form  of  scattered  punctiform  opacities. 
Here  also  now  vessels,  when  formed,  make  their  appear- 
ance. 

As  tho  inflammatory  congestion  subsides,  the  exuded 
matter  is  removed  by  absorption. 

The  matter  of  hypopyon  would  appear  to  be  sometimes 
the  result  of  exudation  with  exfoliation  of  the  epithelium 
from  tho  inner  surface  of  the  membrane  of  Descemet. 

Ulceration  of  the  cornea. — The  cornea  is  extremely  prone 
to  ulceration.  Tho  ulceration  may  be  limited  to  a  mere 
abrasion  or  exfoliation  of  the  opithelhun,  or  it  may  affect 
the  proper  substance  of  the  cornea  also.  The  membrane 
of  Descemet  does  not  appear  to  be  liable  to  ulceration ; 
but  when  exposed  and  deprived  of  support  by  penetrating 
ideeration  of  the  proper  substance  of  the  cornea,  it  even- 

tually bursts. 
Abrasion  of  the  epithelium  presents  itself  either  in  that 

form,  in  which  its  substance  looks  like  ground  glass,  or  in 
a  form  like  what  is  presented  after  death,  when  the  epi- 

thelium begins  to  soften,  and  portions  of  it  are  detached 

by  wiping  the  surface.    The  first  form  occurs  in  inflam- 
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mation  of  the  proper  substance  of  the  cornea.  The  second 
is  rather  a  result  of  inflammation  of  the  conjunctiva 
comere ;  there  is  superficial  vascularity,  and  the  abrasion, 
like  ulceration,  has  a  great  tendency  to  spread  ;  but  while 
it  spreads  on  one  side,  cicatrization  may  be  seen  taking 
place  on  another.  The  cicatrization  gives  rise  to  sbght 
opacity. 

Ulceration  of  the  proper  substance  of  the  cornea  generally 
commences  by  the  bursting  of  an  abscess  or  phlyctenula. 
Both  the  bottom  and  edges  of  the  ulcer  may  be  clear,  and 
the  cornea  around  scarcely,  if  at  all,  nebulous.  In  other 
cases  the  bottom  of  the  ulcer  is  filled  with  a  grayish 
sloughy-looking  matter,  which  is  thrown  off  to  be  suc- 

ceeded by  the  same  thing,  whilst  the  ulcer  goes  on  in- 
creasing in  depth,  and  may  at  last  completely  perforate 

the  cornea. 

Hernia,  of  the  cornea — {Keratocele). — "When  an  ulcer  has penetrated  through  the  proper  substance  of  the  cornea, 
the  membrane  of  Descemet,  unable  to  withstand  the 
pressure  from  within,  is  protruded  at  the  bottom  of  the 
ulcer,  in  the  form  of  a  small  vesicle  filled  with  aqueous 
humour  (Fig.  27).    This  hernia  of  the  cornea,  or  rather 

Fig.  27.  Fiq.  28. 

prolapse  of  tho  membrane  of  Descemet,  usually  bursts 
ere  long  ;  the  aqueous  humour  is  thus  allowed  to  escape, 
whereupon  the  iris  falls  forward  into  contact  with  the 
cornea,  and  perhaps  a  prolapse  of  it  takes  place  through 
the  ulcerated  opening  in  the  cornea  (Fig.  28). 

If  now  a  remission  of  the  attending  inflammation  occurs, 
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which  is  apt  to  happen,  in  consequence  of  the  relief  of 
tension  produced  by  the  evacuation  of  the  aqueous 
humour,  the  ulcerated  opening  in  the  cornea  heals,  the 
aqueous  humour  again  acciumuates,  and  the  his  returns 
to  its  natural  position,  provided  no  prolapse  of  it  had 

taken  place. 
In  some  cases,  when  ulceration  of  the 

cornea  is  both  broad  and  deep,  but  not 
penetrating  entirely  through  the  pro- 

per substanco,  the  hernia  of  the  cornea 
which  takes  place  is  largo,  but  still  in- 

vested with  some  of  the  corneal  tissue.  In 
consequenco  of  this  it  does  not  so  readily 
burst,  but  may  remain  permanent  as  a 
thinned  and  projecting  part  of  the  cornea, 
with  impaired  transparency,  resembling 
somewhat  conical  cornea,  from  which, 
however,  it  is  to  bo  distinguished.  From 
partial  staphyloma  it  differs  in  not  being 
connected  with  the  iris,  and  never  being  so 
opaquo  (Fig.  29). 

By  the  bursting  of  an  abscesR  or  onyx  of  the  cornea 
inwards  into  the  anterior  chamber,  the  membrane  of  Des- 
cemet,  and  tho  inner  part  of  the  corneal  substance,  are 
destroyed  ;  the  outer  part,  then,  incapable  of  withstanding 
the  pressure  from  w  ithin,  somotimcs  yields,  and  forms  a 
prominence  of  a  conical  shape. 

Mortification  of  the  cornea. — The  complete  death  of  the 
cornea,  and  the  separation  of  it  in  the  form  of  a  well- 
marked  leathery  slough,  is  of  rare  occurrence.  The 
destruction  of  the  cornea,  which  is  so  common  in  the 
purulent  ophthalmia),  takes  place  in  a  different  manner. 

The  cornea,  overlapped  all  round  its  margin  by  the  che- 
mosed  conjunctiva,  may  be  observed  to  continue  for  some 
time  unaffected ;  but  within  a  short  interval  it  will  be 
found  to  havo  become  quite  opaque  and  softened.  To 
this  succeeds  the  process  of  destruction,  which  consists  in 
that  form  of  mortification,  with  small  sloughs,  which 
constitutes  ulceration.  The  destruction  may  involve  the 
whole  cornea  in  its  whole  thickness,  or  a  part  only  in  its 
whole  thickness;  or  it  may  involve  a  superficial  portion 
only,  and  this  of  greater  or  less  size. 

The  immediate  cause  of  all  this  mischief  appears  to 
be  tho  infiltration  of  the  substance  of  the  cornea  with 
exuded  matter,  and  the  mechanical  pressure  exerted  by 
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the  chemosed  conjunctiva  and  swollen  eyelids,  whereby 
the  nutritive  movements  are  more  or  less  completely  ar- 
rested. 

Healing  of  wounds  and  ulcers  of  the  cornea — by  the  first 
intention. — >A  simple  incision  of  the  cornea  in  general  heals 
readily.  From  the  vessels  of  the  conjunctiva  and  scle- 

rotica, which  are  congested  on  that  side  of  the  cornea 
next  the  wound,  lymph  is  exuded  into  the  cornea  at  the 
seat  of  the  wound,  producing  opacity  to  a  greater  or  less 
extent,  and  of  more  or  less  intensity.  The  cut  edges  are 
agglutinated  by  the  exuded  lymph,  and  by  its  organi- 

zation continuity  of  structure  is  restored.  What  of 
exuded  matter  remains  in  the  substance  of  the  cornea, 
producing  opacity,  is  gradually  absorbed,  and  the  cornea 
clears  in  proportion  as  the  injection  of  the  conjunctival 
and  sclerotic  vessels  subsides ;  a  small  speck  perhaps,  the 
cicatrice,  merely  remaining.  No  new  vessels  may  have 
been  formed  in  the  cornea. 

By  the  steam!  intention, — Loss  of  substance  of  the  cornea, 
whether  produced  by  ulceration  or  otherwise,  is  restored 
by  granulation.  The  granulations  may  be  non-vascular, 
or  they  may  be  vascular,  from  new  vessels  which  have 
been  developed  in  the  exuded  matter,  and  which  have 
formed  a  connexion  with  those  of  the  neighbouring  con- 

junctiva and  sclerotica.  These  new  vessels  generally 
disappear  when  the  process  of  granulation  is  completed, 
and  preparatory  to  cicatrization.  Thus,  when  an  ulcer 
has  filled  up  by  vascular  granulations,  one  vessel  after 
another  disappears,  until  all  are  gone,  leaving  an  opaque 
streak  where  their  course  in  the  cornea  had  been. 

At  first  the  sore  may  be  swollen,  and  moro  or  less  nebu- 
lous at  the  edges,  and  discharge  a  tough,  yellow,  puro- 

lymphy  matter,  which  sometimes  adheres  to  it,  and  hangs 
down  from  it  in  flakes.  But  when  the  ulcer  begins  to 
heal,  its  edges  become  decidedly  gray  and  02)aque,  and  in 
proportion  as  it  is  filled  up  with  granulations,  the  quan- 

tity of  puro-lyrnphy  matter  discharged  from  it  diminishes, 
until  none  at  all  is  formed.  At  last  cicatrization  takes 
place,  and  the  suiTounding  nebulosity  (liminishes  until  it 
disappears  altogether. 
The  cicatrice  is  either  a  permanently  opaque  spot 

(leukoma)  or  it  is  a  clear  facet,  presenting  the  appearance 
as  if  a  small  pioco  had  been  sliced  from  the  convex 
surface  of  the  cornea. 

Effects  of  penetration  of  the  cornea.— -When  the  cornea  is 
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freely  penetrated  by  wound,  ulceration,  or  sloughing, 
jjrolapsus  iridis  takes  place. 

According  to  the  size  and  position  of  the  opening  in  the 
cornea,  so  is  the  extent  of  the  prolapse  of  the  iris,  and  so 
is  the  pupil  more  or  less  involved.  The  different  degrees 
of  prolapsus  iridis  have  received  different  names  ;  thus, 

•when  small  it  is  called  myocephalon,  from  its  forming  a 
small  black  point  like  the  head  of  a  fly ; — when  it  is  a 
littlo  larger,  and  flattenod  down  by  the  pressure  of  the 
eyelids,  it  has  been  compared  to  the  head  of  a  nad, 

whenco  the  name  davus; — -\vhon  larger  and  more  promi- 
nent, it  has  boon  called  melon,  or  apple-shaped  prolapse. 

Whou  the  iris  is  protruded  at  several  openings,  or  when, 
in  cons(M|ucnco  of  extensivo  destruction  of  the  cornea,  it 
is  almost  wholly  protruded,  but  is  bound  by  adhesions  to 

Fiq.  30.  Fig.  31. 

the  capsido  behind,  the  appearance  is  somewhat  Hke  that 

of  a  bunch  of  grapes,  whence  the  name  staphyloma  race- mosum  (Fig.  30). 

When  prolapsus  iridis  has  taken  place,  all  the  symp- 
toms of  the  attending  inflammation  are  apt  to  be  aggra- 

vated. But  if  the  inflammation  subsides,  and  if  the 

opening  in  the  cornea  and  size  of  the  prolapsed  iris  be 
within  certain  limits,  the  latter  gradually  contracts  and 
flattens  as  the  ulcer  of  the  cornea  closes,  and  nothing  at 

last  remains  but  the  cicatrice  in  the  cornea,  and  adhesion 

between  this  and  the  iris— synechia  anterior—  with  more or  less  deformed  and  contracted  pupil.  _ 

If  in  consequence  of  a  more  extensive  destruction  oi 
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I  the  cornea,  whether  by  ulceration  or  sloughing,  the  pro- 
lapsed portion  of  the  iris  have  exceeded  the  limits  al- 

Bluded  to,  it  never  collapses,  but,  as  will  be  by-and-by 
■shown,  lays  the  ground  for  the  formation  of  a  staphy- 

loma of  the  iris,  partial  or  total.  Figure  31  represents 

•total  prolapsus  iridis,  the  foundation  for  total  staphy- loma. 

4th.  Ir  itis,  or  inflammation  of  the  iris. 

In  consequence  of  the  coloration  of  the  iris,  it  does  not, 
illike  the  conjunctiva,  for  example,  when  inflamed,  appear 
;:red,  but  of  a  colour  which  is  a  compound  of  its  own 
;  natural  colour  and  that  of  the  stagnant  blood.    Thus,  as 
L above  mentioned  (p.  26),  a  blue  iris  becomes  green,  a 

]  brown  iris  reddish-brown.    The  pupillary  circle  is,  how- 
ever, usually  rather  pinkish.    The  brilliancy  of  the  iris  is 

.  at  the  same  time  impaired  or  lost.    Subsequent  changes 
in  the  colour  of  the  iris  are  owing  to  exuded  matter  and 
to  changes  in  the  pigment.    (Plate  III.,  fig.  1.) 

The  injected  vessels  of  the  his  are  usually  not  very- 
evident  individually :  sometimes,  however,  they  are  so, 
especially  in  parenchymatous  inflammation. 
The  chcumcorneal  zone  of  sclerotic  congestion  is  well 

:  marked.  The  conjunctiva  may  be  little  or  veiy  much 
rinjected — so  much  sometimes  as  to  hide  the  sclerotic 
:injection. 

The  aqueous  humour-  is  at  first  somewhat  increased  in 
1  quantity  by  serous  effusion.  Exudation  of  lymph  after- 

wards takes  place;  and  that  either  on  the  surfaces  or 
mto  the  substance  of  the  iris.  The  exu- 
iiation  from  the  anterior  surface  and  from 
bhe  pupillary  margin  may  bo  directly  seen, 

i  Most  commonly  the  exudation  takes  place 
first  from  the  pupillary  margin.    On  the 
interior  surface  the  lymph  presents  itself 
in  drops,  and  fine  flakes  of  it  may  often  be 
seen  in  the  aqueous  humour,  rendering  it 
surbid. 

The  lymph  exuded  into  the  aqueous  hu- 
mour may  be  converted  into  pus  or  puri- 

form  matter,  which,  accumulating  at  the 
bottom  of  the  anterior  chambor,  gives  rise 
;o  hypopyon.  Compare  this  diagram  of 
he  position  of  the  matter  in  hypopyon  with        Fig.  32. 
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that  at  p.  115,  representing  the  position  of  the  matter  in 
onyx. 

The  lymph  exuded  at  the  pupillary  margin  soon 
becomes  consolidated  and  organized,  forming  bands  of 
adhesion  between  the  margin  of  the  pupil  and  the  capsule 
of  the  lens  (synechea  posterior) — distorting  the  pupil,  and 
sometimes  contracting  it  to  a  point. 

The  mode  in  which  closure  of  the  pupil  takes  place 
appears  to  be  this ;  the  pupil  having  been  in  a  state  of 
contraction  when  the  lymph  was  exuded,  the  lymph,  in 
consolidating,  contracts  and  draws  together  more  closely 
the  margin  of  the  pupil  from  which  it  has  been  exuded, 
and  to  which  it  is  adherent. 
New  vessels  may  make  their  appearance  in  the  lymph 

forming  tho  bands  of  adhesion,  in  that  exuded  on  the 
anterior  surface  of  the  iris,  and  also  in  that  filling  up  the 

pupil. The  lymph  poured  out  at  the  pupil,  fonning  bands  of 
adhesionj  becomes  of  a  brown  or  yellow  colour  from  the 
deposition  of  pigment  in.  it.  Small  red  or  brown  masses 
of  lymph  are  also  sometimes  seen  on  the  outer  circle  of 
the  iris,  or  at  the  margin  of  tho  pupil. 
Though  no  distinct  serous  momhrane  can  be  demon- 

strated on  the  anterior  surface  of  the  iris,  it  thus,  like  the 
surface  of  inflamed  organs,  which  are  covered  with  serous 

membranes,  pours  out  lymph,  which  gives  rise  to'  adhe- sions; but  what  is  peculiar  is,  that  the  adhesion  which 
takes  place  is  generally  between  the  iris  and  capsule  of 
tho  lens,  rarely,  if  ever,  between  the  iris  and  the  cornea, 
if  the  latter  be  unaffected  with  ulceration. 

Parenchymatous  inflammation  of  the  iris  may  be  looked 
upon  merely  as  a  more  intense  degree  of  inflammation,  in 
which,  to  exudation  on  the  surface  of  the  iris,  there  is 
added  exudation  into  its  substance. 

There  is,  in  acute  parenchymatous  inflammation  of  the 

iris,  greater  vascular  congestion  both  of  the  conjunctiva 
and  sclerotica,  together  with  congestion  of  the  choroid,_  as 
may  be  inferred  from  the  accompanying  photopsy  during 
life,  and  from  its  having  been  found  on  dissection  after 
death  that  there  was  lymph  on  the  inner  surface  of  the choroid. 

Exudation  into  the  substance  of  the  iris  takes  place 

principally  at  the  pupillary  circle,  and  is  manifested  by  a 

rusty  or  tawny  colour  which  that  part  of  the  iris  pre- sents. 
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Abscess  is  apt  to  form  in  such  cases  when  acute.  It 
ppears  as  a  small  yellow  tubercle  on  the  surface  of  tho 
-is,  generally  near  its  pupillary  or  ciliary  edge,  which 
irsting  into  the  anterior  chamber,  gives  rise  to  a  small 
rpopyon.  The  place,  where  the  abscess  was,  afterwards 
ipears  black,  the  iridal  substance  having  become  atro- 
lied,  so  that  the  uvea  shines  through.  When  tbo 
oscess  is  quite  at  the  ciliary  margin,  it  may  evacuate 

sell'  externally  through  the  sclerotica,  close  to  the  place 
'  its  junction  with  the  cornea. 
[Hemorrhagic  effusion  also  occurs  in  inflammation  of 
te  iris.  The  blood  is  usually  in  small  quantity,  forming 
patch  of  greater  or  less  size  on  the  anterior  surface  of 
le  iris,  and  tinging  the  exuded  lymph.  Sometimes  an 
^cumulation  of  blood  appears  at  the  bottom  of  the 
aterior  chamber. 

Healing  process  in  inflammation  of  the  iris. — As  the  con- 
estion  in  iritis  subsides,  the  progress  of  the  absorption 
f  the  exuded  matter  is  beautifully  seen.  Matter  which 
as  been  recently  exuded  rapidly  disappears.  Tubercles 
f  lymph  with  vessels  ramifying  on  the  surface  progres- 
ively  shrink,  and  the  blood  in  tho  vessels  becomes  dark 
nd  dead-looking,  like  tho  blood  in  occhymosis.  Lymph, 
hieh  has  become  organized  into  adhesions,  having  to 
ndergo  solution  by  a  retrogressive  metamorphosis,  in 
rder  to  be  fitted  for  absorption,  disappears  slowly ;  and 
1  many  cases  the  organization  is  already  so  complete, 
hat  no  process  of  removal  takes  place.  Thickening  and 
hange  of  structure  of  the  iris  from  exudation  into  its 
abstance,  together  with  contraction  of  the  pupil  and 
bstruction  of  it  with  lymph,  are  very  often  permanent. 
Effused  blood  is  in  general  readily  absorbed,  but  after 

epeated  effusions  some  remains  unabsorbed,  in  the  form 
f  brown  or  black  masses  and  patches,  at  the  bottom  of 
he  anterior  chamber  and  on  the  surface  of  the  iris. 

Inflammation  of  the  lining  membrane  of  the  posterior 
hamher  or  uveitis. — Lymph  may  bo  exuded  in  large 
uantity  into  the  posterior  chamber,  on  the  posterior 
urface  of  the  iris,  and  on  the  anterior  wall  of  the  capsule 
if  the  lens.  Tho  source  of  this  exudation  is  probably  the 
-essels  of  tho  ciliary  processes.  See  further  on  this  head 
nfra,  p.  124. 
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5th.  Inflammation  of  the  ciliary  body  or  circle 

(Kyklitis). 

The  ciliary  body  not  being  accessible  to  direct  observa- 
tion, the  anatomical  characters  of  the  early  stages  of  in- 

flammation affecting  it  can  only  be  inferred. 
The  external  redness  of  congestion,  in  the  form  of  a 

sclerotic  cii-cumcorneal  blush,  it  shares  hi  common  with 
the  iritis  that  accompanies  it.  In  a  more  advanced  stage 
the  redness  becomes  of  a  purplish  tint,  from  the  sclerotica 
now  involved  in  the  inflammation  having  become  atte- 

nuated and  dark  coloured  over  the  region  of  the  ciliary 
body.    (Plato  III.,  fig.  2.) 

In  the  chronic  form,  there  is  serous  exudation,  which, 
accumulating  underneath  the  ciliary  body,  causes  both  it 
and  the  attenuated  sclerotica  to  bidge  out,  forming  anterior 
sclerotica  staphyloma. 

Towards  the  side  next  the  projection  the  pupil  may  be 
displaced,  owing  to  tho  iris  being  dragged  by  the  portion 
of  tho  ciliary  body  implicated  in  the  staphyloma. 

On  tho  samo  sido  patches  of  opacity  frequently  form  in 
the  cornea.    (Plate  EEL,  fig.  2.) 

"What  has  boon  abovo  described  as  inflammation  of  thei 
lining  membrane  of  the  posterior  chamber  or  uveitis  appears 
to  be  one  form  of  inflammation  of  tho  ciliary  body.  The 

eoiu'co  of  tho  lymph,  which  is  exuded  in  large  quantity 
into  tho  posterior  chamber,  boing  the  vessels  of  the  ciliary 
processes. 

6th.  Choroiditis  and  retinitis,  or  inflammation  of  the  choroid 
and  retina. 

The  external  redness  of  congestion,  symptomatic  of  in- 
flammation of  the  choroid  and  retina,  cannot  be  seen,  for, 

different  from  what  is  the  case  in  regard  to  the  structures 
hitherto  considered,  the  bloodvessels  of  those  under  notice 
enter  the  eyeball  at  its  back  part. 

By  means  of  the  ophthalmoscope,  as  above  shown,  pp. 
48,  52,  the  retina  and  choroid  may  be  directly  observed 

during  life,  and  much  has  now  been  made  out  concerning 
the  anatomical  characters  of  inflammation  affecting 

them.  The  appearances  above  enumerated,  viz.,  conges- 
tions, spots  of  extravasated  blood,  opacities  of  various 

appearance,  pigment  deposits,  &c,  are,  some  of  them,  the 
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..anifestations  of  inflammation  in  progress ;  others,  the 
.fects  of  past  inflammation.    In  acute  inflammation,  of 
urse,  the  eye  could  not  bear  examination. 
The  vessels  of  the  choroid  shine  through  the  [retina  ;  but 
0  mode  of  distribution  of  the  vessels  of  the  retina  and 

I  oroid  is  so  characteristic  that  inflammatory  injection  of 
<:e  former  can  be  readily  distinguished  from  that  of  the 
;ter  independently  of  the  difference  of  the  seat  and  den- 

tition of  the  vessels. 

."Some  of  the  opaque  appearances  'which  have  been  ob- 
rved  at  the  bottom  of  the  eye  are  indications  of  exuded 
nnph  deposited  in  the  substance  of  the  choroid, — or  be- 
een  the  choroid  and  retina  producing  adhesion  of  the 

1  o  membranes,  with  alteration  of  then  textures  includ- 
the  pigment  membrane  of  the  one  and  stratum  bacil- 

;um  of  the  other,  and  as  has  been  repeatedly  found  on 
ssection.    Others  of  the  appearances  again  seem  more 
itmctly  referable  to  retinal  exudation,  extravasation,  and 

:  >ment  deposit. 
The  retina  bulged  forward  and  tremulous  is  an  indica- 
11  of  serous  exudation  between  the  choroid  and  it  on 
3  one  hand,  and  dissolution  of  the  vitreous  humour  on 

3  other.  In  such  cases  the  retina  has  appeared  some- 
ues,  otherwise  unchanged,  sometimes  degenerated  in 
•  ucture. 
^Ophthalmoscopic  manifestations  of  inflammatory  conges- 
>%  of  the  choroid. — Increased  redness  of  the  fundus,  either 
patches  or  generally,  behind  the  level  of  the  retina, 

:licates  congestion  of  red  corpuscles  in  the  capillary 
irwork  on  the  inner  surface  of  the  choroid,  and  in  the 

1 1  a  vorticosa  on  the  posterior. 
J  Ophthalmoscopic  manifestations  of  choroidal  exudation. — 
I  choroiditis,  exudation  may  take  place  on  the  inner 
T  face  of  the  choroid,  in  the  interstices  of  its  stroma,  and 
I  o  between  the  choroid  and  sclerotica.    If  there  should 

i  I  such  intense  congestion  as  is  presented  by  the  conjunc- 
1  i  in  purulent  ophthalmia,  the  exudation  will  be 
J  dous,  and  suppuration  will  take  place,  the  result  of 
1  ich  will  lie  breaking  up  and  disorganization  of  the 
I  ole  interior  of  the  eye.    But  before  this,  the  other  in- 
I  nal   structures  will  have  become  implicated.  The 
m  e  will,  thus,  now  be  one  of  ophthalmitis,  or  ocvdar 
cl  egmon. 

I  ?he  pigment  membrane  is  detached  and  broken  up  by 
j|  idation  from  the  chorio-capillaiy  network. 
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Bluish-white  deposits  behind  the  retina  indicate  plastic  j 
exudation  on  or  in  the  choroid.  The  exudation  may  be  11 
in  the  form  of  disseminated  points,  or  in  thin  films,  or  in  II 
thick  and  prominent  masses  concealing  the  subjacent  vas-  II 
cular  structure. 

Black  or  dark  gray  patches  indicate  pigment  deposits  U 
in  the  stroma.  Such  may  be  seen  scattered  over  the  H 
fundus,  behind  the  level  of  the  retinal  vessels. 

Usually  around  the  plastic  exudations,  the  congestion  II 
of  the  choroidal  vessels  is  intense,  and  the  pigment  depo-  II 
sits  well  marked. 

Ophthalmoscopic  manifestation  of  extravasation  of  Wood.  II 
— Patches  of  extravasated  blood  appear  dark  red  in  the  M 
centro  and  clear  at  the  edges,  lying  behind  the  level  of  I 
tho  retinal  vessels.  After  a  time  thoy  are  found  to  haveB 
become  yellowish  or  light  brown,  and  surrounded  by  II 
pigment  doposits. 

Manifestation  of  atrophy  of  the  choroid. — A  result  ofl 
chronic  choroiditis  and  of  oxtravasations  of  blood  is  I 

atrophy  of  the  choroid  at  the  affected  spots.  Through  theffl 
atrophied  choroid,  tho  sclerotica  appears  in  the  form! 
of  white  or  yellowish-white  patches,  adjacent  to  which! 
are  pigmont  doposits.  Tho  patches  of  sclerotica  de-ll 
nudou  of  tho  choroid  being  still  covered  by  the  re-! 
tina,  tho  vessels  of  tho  latter  aro  seen  ramifying  over! 
them.  Atrophy  of  the  choroid  adjacent  to  the  papilla! 
optica  in  posterior  sclerotic  staphyloma  is  an  example! 
of  this  chango  which  we  havo  had  occasion  to  notice! 
abovo  at  p.  t>i>. 

The  bluish- white  patches  of  choroidal  exudation  are  toMM 
be  distinguished  from  these  white  sclerotic  patches. 

It  is  to  be  remembered  that  the  difforent  states,  jusm| 
described,  are  not  met  with  singly  or  unaccompanied  byB 
each  other,  or  by  analogous  degenerations  of  the  retinal 

the  vitreous  and  even  the  ciystalline  body.  For  inflam-|H 
mation  does  not  long  remain  confined  to  tho  choroid 111 
The  retina  in  particular  soon  participates. 

Ophthalmoscopic  manifestation  of  inflammatory  conycstiotfM 
of  the  optic  papilla  and  retina.— The  papilla  is  red  from  thai 
injection  of  small  vessels  seen  on  its  surface.  It  may  b(|  I 
red  all  over,  or  only  to  the  extent  of  one  half  or  less.  I! 

general  congestion  of  tho  papilla  and  retina,  the  wholtt  I 
fundus  is  reddish-gray  and  dull-looking,  whilst  thJJi 

papilla  is  scarcely  distinguishable  from  the  retinal  siu-face  II 
except  by  the  emergence  of  the  largo  central  vessels.    0  ■ 
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these  vessels,  the  arteries  are  constricted  and  the  veins 
turgid. 

OpMhabmoscopic  manifestation  of  exudation. — Whitish 
patches  here  and  there  on  the  surface  of  the  retina  on  a 
level  with  or  in  front  of  the  vessels — sometimes  like  a  film 
half  concealing  them — sometimes  more  decidedly  opaque. 
These  patches  may  be  seated  around  the  papilla,  covering 
more  or  less  of  it, — or  they  may  be  seated  rather  towards 
the  ora  serrafa ; — frequently,  they  occur  in  the  form  of  a 
whitish  track  in  tho  course  of  the  central  vessels. 

In  retinal  exudations,  the  central  vessels  implicated 
may  be  buried  in  the  opaque  patches,  and  only  reappear 
further  on  in  their  course,  whereas  in  choroidal  exuda- 

tions, the  retinal  vessels  appear  in  front  of  the  patches. 
Healing  process  in  inflammation  of  the  retina. — It  is 

obvious  that,  in  this  case,  anything  entitled  to  the  name 
of  a  cure  can  take  place  only  if  the  congestion  and  exu- 

dation be  stopped  before  the  delicate  structure  of  the 
retina  has  been  affected  thereby.  Such  a  favourable 
termination  does  sometimes  take  place. 

Ophthalmoscopic  manifestation  of  extravasation  of  blood. — 
The  extravasation  may  be  diffuse  or  circumscribed.  In 
the  latter  case  the  spots,  irregular  in  shape,  present  them- 

selves at  various  points  of  the  fundus— frequently  in  the 
course  of  the  central  vessels  beyond  the  papilla — some- 

times the  papilla  is  the  seat  of  an  extravasated  spot. 
After  a  time  the  spots  of  extravasation  assume  a  red- 

dish-brown colour  at  the  circuinference,  and  may  become 
surrounded  with  a  whitish  border  from  exudation. 

Ophthalmoscopic  manifestation  of  pigmentous  degeneration 

of  the  retina. — Chiefly  towards  the  ora  serrata,  but,  it  may 
be,  over  the  whole  retina,  black  spots  are  seen  scattered. 
Some  of  these  pigment  deposits  occupy  the  track  of  the 
vessels, — some  are  situated  at  the  bifurcations  of  the 
vessels, — and  some  lie  over  and  conceal  the  vessels,  which 
may,  however,  be  otherwise  unaltered  thereby.  Subse- 

quently, however,  the  vessels  are  found  some  shrunk, 
some  actually  obliterated. 

In  extreme  cases,  the  papilla  is  observed  to  bo  atrophic, 
excavated,  and  of  a  dull  white  appearance. 

7th.  Neuritis  optici  or  inflammation  of  the  optic  nerve. 
In  tumours,  exudations,  or  exostoses  at  the  base  of  the 

cranium  or  within  the  orbit  involving  the  optic  nerve, 
tho  following  appearances  presented  by  the  fundus  of  the 
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eye  under  the  ophthalmoscope  give  evidence  of  the  inflam- 
mation of  which  the  optic  nerve  is  the  seat : — 

Reddish-gray  opacity  and  swelling  of  the  papilla  with 
ill-defined  contour.  In  consequence  of  the  opacity,  the 
central  vessels,  at  their  emergence,  cannot,  as  usual,  be 
followed  by  the  eye  back  to  the  lamina  cribrosa.  On  the 
retina,  tho  arteries  are  constricted  and  the  veins  turgid, 
with  various  decrees  of  extravasation  of  blood  in  their 

"6 

course. 
As  a  result  of  tho  inflammation,  the  papilla  is  seen  at  a 

subsequent  period  to  have  bocomo  white  and  atrophic. 
Reddish-gray  opacity  and  swelling  of  the  papilla,  like 

what  has  been  abovo  described,  occurs  in  Blight's  disease 
— sometimes  alono, — sometimes  as  the  precursor  of  the 
characteristic  degeneration  of  the  retina  (sclerosis  of  the 
nervo  fibres  and  fatty  degeneration  of  the  connective 
elements), — sometimes  only  after  the  most  extensive  re- 

tinal degeneration  has  long  existed. 

8th.  Inflammation  of  the  lenses  of  the  eye. 

Thcso  bodies  being,  like  the  cornea,  non-vascular  in  the 
fully  developed  stato,  inflammation  of  them  consists  at 
first  morely  in  exudation  into  or  on  them ;  the  vascular 
congestion  having  its  seat  in  adjacent  parts. 

Inflammation  of  the  aqueous  humour. — In  those  cases  in 
which  we  have  above  seen  the  aqueous  humour  to  be  the 
seat  of  inflammatory  products,  it  may,  in  a  sense,  be  said 
to  bo  inflamed.  And  when  these  products  become  ab- 

sorbed, healing  may  be  said  to  take  place. 
Regeneration  of  the  aqueous  humour. — When  the  aqueous 

humour  has  been  evacuated,  regeneration  of  it  takes  place 
within  twenty-four  hours.  The  blood  circulating  in  the 
cibary  processes  appears  to  be  tho  source  whence  the  new 
aqueous  humour  is  derived. 

Inflammation  of  the  crystalline  body. — Inflammation  of 
the  ciystalline  body  is  first  evidenced  by  opacity  of  the 
capsule,  resulting  from  exudation  into  or  on  it.  In  the  i 
exuded  matter  new  vessels  may  be  developed.  But  where 

is  the  seat  of  the  primary  congestion  ?  This  appears  to  be* 
different  according  as  it  is  the  anterior  or  the  posterior 
wall  of  the  capsule  which  is  affected. 

In  uveitis,  p.  123,  the  anterior  wall  of  the  capsule  has  I 
often  exuded  matter  deposited  on  it,  in  which  new  vessels  I 
are  sometimes  developed.    This  is  the  kind  of  case  dc 
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scribed  as  inflammation  of  the  anterior  wall  of  the 
capsule. 

Whilst  inflammation  of  the  anterior  wall  of  the  capsule 
belongs  to  the  head  of  inflammation  of  the  anterior  seg- 

ment of  the  eye,  what  has  been  viewed  as  inflammation  of 
the  posterior  wall  of  the  capsule  comes  under  the  head  of 
inflammation  of  the  posterior  segment. 
When  the  capsule  of  the  lens  is  affected,  as  above 

described,  the  lens  itself  becomes  more  or  less  altered  in 

consequence, — opaque,  dissolved,  or  even  the  seat  of  sup- 
puration. 

Healing  process  in  the  crystalline  body. — Wounds  of  the 
crystalline  body  are,  in  the  human  eye,  followed  by  opa- 

city, and  the  lens,  by  being  exposed  to  the  aqueous 
huniour,  is  eventually  dissolved  and  absorbed.  As  to 
the  capsule  it  is  very  apt  to  become  opaque,  but  is  never 
absorbed  bke  the  lens.  If  small,  a  wound  of  the  capsule 
may  heal,  in  which  case  the  lens,  though  it  may  have 
become  opaque,  will  not  be  absorbed. 

Regeneration  of  the  lens. — Indications  of  a  regeneration 
of  lenticular  substance  have  been  described.  But  though 
interesting  in  a  pathological  point  of  view,  the  question 
is  one  of  no  practical  importance,  as  nothing  in  the  shape 
of  a  new  lens  is  restored. 

Inflammation  of  the  vitreous  body.- — The  inflammatory 
changes  of  the  vitreous  body,  such  as  deep-seated  extrava- 

sations of  blood,  deposits  of  lymph,  or  collections  of 
matter,  appear  principally  to  depend  on  congestion  of  the 
vessels  of  the  retina  or  ciliary  zone.  From  Donders  and 

Van  Trigt's  observations  by  means  of  the  ophthalmoscope, 
however,  it  would  appear  that  affection  of  the  vitreous 
body  is  sometimes  independent  of,  at  other  times  pro- 

ceeds pari  passu  with,  affection  of  the  retina  and  choroid. 
On  the  other  hand,  the  retina  and  choroid  may  have 
undergone  change  of  structure  from  chronic  inflam- 

mation without  any  opacity  of  the  vitreous  having  taken 
place. 

Healing  process  in  the  vitreous  body. — Healing  of  the 
exposed  cut  surface  of  the  vitreous  by  granulation  and 
cicatrization  is  well  observed  after  the  operation  of  ab- 
scission  of  fully  formed  total  spherical  staphyloma.  The 
wound  becomes  covered  with  granulations  proceeding 
from  tho  cut  edges  of  the  sclerotica.  These  granulations 
are  condensed  into  semi-transparent  membrane,  which 
by-and-by  becomes  opaque,  contracts  and  draws  together K 
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the  edges  of  the  sclerotica  and  conjunctiva,  forming  a linear  or  stellate  cicatrice. 

Atrophy  of  the  vitreous  body. — Under  this  name  may  be 
designated  that  state  in  which,  with  softening  of  the  eye- 

ball, the  hyaloid  membrane  is  resolved  into  shreds,  and 
the  vitreous  body  thus  reduced  to  the  state  of  a  viscid 
fluid  [synchym).  Under  the  ophthalmoscope,  mem- 

braneous shreds  and  filaments  are  sometimes  seen  sus- 
pended in  the  fluid. 

Regeneration  of  vitreous  humour. — When  in  consequence 
of  atrophy  of  the  hyaloid,  somo  of  the  vitreous  humour 
escapes  in  tho  operation  of  extraction,  &c,  if  the  quan- 

tity bo  within  certain  limits  tho  loss  may  be  made  good, 
but  if  beyond  those  limits,  tho  loss  is  not  made  good,  and 
tho  eyoball  collapses. 

B.  Subjective  Phenomena. 

In  entering  on  this  part  of  tho  subject,  it  is,  in  the 
first  placo,  necessary  to  distinguish  between  the  morbid 
sensations  depending  on  perversion  of  common  sensi- 

bility and  thoso  depending  on  perversion  of  sjiecial  sen- 
sibility. 

1st.  Morbid  sensations  depending  on  perversion  of  common 
sensil  i/i/y,  accompanying  inflammation  of  the  different 
tissues. 

Conjunctiva. — Liko  other  mucous  membranes  close  to 
tho  natural  apertures  of  the  body,  the  conjunctiva  is  en- 

dowed with  a  high  degree  of  common  sensibility;  but 
being  loose  in  texture,  the  pain  which  attends  inflamma- 

tion of  it  is  not  very  severe.  There  is,  however,  consider- 
able heat. 

The  most  characteristic  pain  is  like  that  produced  by  a 
foreign  body  in  the  eye — a  sensation  which  attends  in- 

flammation of  other  mucous  membranes  near  the  surface 
of  the  body.  The  sensation  as  if  a  foreign  body  were  in 
the  eye  is  owing  to  enlargement  of  the  vessels  on  the  one 
hand,  and  to  increased  sensibility  of  the  conjunctiva  on 
the  other. 

Attendant  on  inflammation  of  the  conjunctiva,  there 
are  also  itchiness  and  smarting  at  the  edges  of  the  eyelids, 
with  occasional  stitches  of  pain  shooting  from  them. 

Sclerotica. — Very  severe  pain  of  a  rheumatic  character 
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around  the  orbit,  in  the  temples,  &c.,  is  a  characteristic  of 
sclerotic  inflammation  or  congestion,  owing  either  to  ac- 

companying congestion  in  the  parts  mentioned,  or  to  ner- 
vous irradiation. 

Cornea. — The  sensation  in  the  cornea  itself  is  one  of 
pressure.  But  as  inflammation  of  the  cornea  is  attended 
with  injection  of  the  conjunctiva  and  sclerotica,  there  may 
be  also  the  sensation  of  a  foreign  body  in  the  eye  peculiar 
to  the  former,  and  the  rheumatic  pain  peculiar  to  the 
latter.  Great  intolerance  of  light  is  a  common  accom- 

paniment of  acute  inflammations  of  the  cornea. 

Iris. — "When  the  iris  is  inflamed,  there  is  necessarily 
more  or  less  sclerotic  congestion,  hence  the  sclerotic  rheu- 

matic pain  which  so  often  accompanies  iritis.  There  is 
usually  also  some  implication  of  the  cornea ;  hence  the 
intolerance  of  light.  As  to  the  pain  within  the  eyeball 
itself,  it  may  be  accounted  for  as  much  perhaps  by  the 
distension  to  which  the  exterior  tunics  are  subjected  by 
the  increased  accumulation  of  blood  and  fluids  in  the 
interior  of  the  eye,  as  by  supposing  it  to  be  seated  in  the 
iris  itself. 

Choroid. — The  ciliary  nerves  lying  on  the  exterior  sur- 
face of  the  choroid,  cannot  fail  being  implicated  in  inflam- 

mation of  it.  The  choroid  itself  does  not  appear  to  be 
endowed  with  any  sensibility.  Pain,  when  it  attends 
choroiditis,  is  chiefly  owing  to  the  distension  of  the  eyeball, 
and  to  attending  congestion  of  other  parts. 

Retina. — The  morbid  sensations  depending  on  perver- 
sion of  common  sensibdity,  which  may  attend  inflamma- 

tion of  the  retina,  have  not  their  seat  in  the  retina,  but 
are  merely  owing  to  distension  of  the  eyeball,  and  ac- 

companying congestion  of  other  parts. 

2nd.  Morbid  sensations  depending  on  perversion  of  the  special 
sensibility  of  the  retina. 

When  nervous  structures  endowed  with  special  sensa- 
tion are  irritated,  the  sensation  produced  is  not  pain,  but 

various  modifications  of  the  sensation  peculiar  to  the 
structure,  and  this  whatever  be  the  irritating  agent. 
Thus,  when  tho  retina  is  in  a  morbidly  sonsiblo  state,  irri- 

tation of  it  by  light  gives  rise  to  a  dazzling  glare,  which 
3  so  distressing  that  the  patient  seeks  to  protect  the  eye 
igainst  light;  this  constitutes  intolerance  of  light,  or 
photophobia.    But  even  in  the  dark  the  same  dazzling 

K  2 



132      INFLAMMATION  IN  DIFFERENT  STRUCTURE S . 

glare,  or  various  kinds  of  luminous  spectra,  may  be  pro- 
duced by  pressure,  &c,  and  that  in  a  degree  more  or  less 

distressing,  according  to  the  morbid  sensibility  of  the  re- 
tina, and  the  intensity  of  the  pressure  or  other  irritating 

cause :  this  constitutes  photopsy. 

The  appearance  of  a  gauze  or  mist,  or  "  a  skin  with 
veins  in  it,"  appears  to  be  tho  proper  subjective  effect 
of  the  congestion  and  exudation  in  inflammation  of  the 
retina. 

Tho  other  special  morbid  sensations,  photopsy,  a  mor- 
bid sensibility  to  common  impressions,  and  photophoby, 

occur  rather  as  accompaniments  of  inflammation  of  other 
structures  of  the  eye  than  of  the  retina  itself.  Thus 
tho  morbid  sensibility  of  the  retina  on  which  intolerance 
of  light  depends,  is  an  accompaniment  of  those  acute 
inflammations  in  which  the  cornea  is  especially  involved. 
Luminous  spectra  again  appear  to  be  occasioned  in  in- 

flammation of  the  choroid,  principally  by  the  pressure 
911  tlic  stratum  bacillosum  of  the  retina,  arising  from  the 
congestion  and  exudation.  This  is  illustrated  by  the 
offect  of  pressure  with  tho  point  of  the  finger  on  the 

exterior  of  tho  eyeball.    See  "  Phosphenes,"  p.  73. 

§  II.  COMPARATIVE  SURVEY  OF  THE  MODIFICATIONS  OF 
THE  PHENOMENA  OF  INFLAMMATION  ACCORDING  TO 
THE  STRUCTURE  AFFEOTED. 

Tho  phenomona  of  inflammation,  and  its  events,  having 
thus  beon  abstractedly  considered,  as  they  occur  in  the 
different  textures  of  the  eye,  a  comparative  survey  may 
uow  be  taken  of  the  modifications  which  those  phenomena 
present,  according  to  the  structure  affected. 

ObfecHve  phenomena. — The  more  vascular  conjunctiva, 
when  inflamed,  is  redder  than  the  less  vascular  sclerotica ; 
and  the  non-vascular  oornea  is  not  red  at  all,  but  the  con- 

gestion, and  consequently  the  redness  attending  inflam- 
mation of  it,  are  seated  in  adjacent  parts.  Redness  of  the 

cornea  itself,  however,  may  be  subsequently  superadded 
by  the  development  of  new  vessels  in  it  (Plate  I.,  fig.  3). 
Lastly,  in  the  coloured  iris,  the  congestion  is  not  mani- 

fested by  redness,  but  by  a  colour  a  compound  of  the 
yellowish-redness  of  a  thin  stratum  of  blood,  and  the 
natural  colour  of  the  inflamed  structure  (Plate  ILL, 

Exudation  takes  place  more  copiously  nom  the  conjunc- 
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iiva  and  iris  than  from  the  less  vascular  sclerotica,  and 
ixeteria paribus,  the  exudation  is  in  proportion  to  the  degree 
y£  inflammatory  congestion.  The  exuded  matter  is  for 

the  most  part  poured  out  from  the  surfaces  of  the  con- 
junctiva and  ins,  and  there  is  little  swelling  and  thicken- 

ing, manifesting  interstitial  exudation,  in  comparison 
ivith  the  whole  quantity  of  matter  exuded;  whereas  in 
Darenchymatous  structures,  the  exuded  matter  being  re- 

ceived into  their  interstices,  exudation  is  manifested  by 
nore  or  less  considerable  swelling.  Exudation  may  give 
ise  to  phlyctenulre  and  pustules  on  the  surface  of  the 
cornea, — to  abrasion  on  that  of  the  conjunctiva  ;  a  dif- 
?erence  which  is  owing  to  the  difference  in  the  resistance 
)f  the  epithelium  investing  the  two  surfaces.  Exudation 
nay  take  place  into  the  cellular  tissue  underneath  the 
conjunctiva  in  inflammation  of  that  membrane,  in  which 
case  the  swelling,  called  chemosis,  arises.  Lastly,  in  con- 

gestion of  the  sclerotica,  there  is  comparatively  little 
lisposition  to  exudation,  and  when  it  does  take  place,  it 
s  often  rather  into  the  neighbouring  cornea  than  into  the 
substance  of  the  sclerotica  itself — a  peculiarity  which 
;eems  to  hold  in  the  case  of  other  fibrous  structures,  for 

.  example,  those  around  joints  in  rheumatic  gout. 
Erom  the  surface  of  the  conjunctiva,  when  it  is  the  seat 

f  intense  inflammatory  congestion,  slight  hemorrhage 
eadiiy  occurs ;  but  in  less  intense  inflammation,  extrava- 

sation of  blood  occurs  in  the  form  of  patches  of  ecchy- 
nosis  into  the  loose  cellular  tissue  underneath  the  scle- 
otic  conjunctiva.  Effusion  of  blood  may  take  place  from 

he  siu-face  of  the  inflamed  his,  analogous  to  the  hcemor- 
hagic  exudations  of  inflamed  serous  membranes — and 
:xtravasation  may  also  occur  into  its  substance.  But  in 
he  latter  case,  as  also  in  that  of  extravasation  into  the 
substance  of  the  cornea,  the  spots  of  ecchymosis  are  small 
n  comparison  with  those  which  present  themselves  in  the 
oose  _  subconjunctival  tissue.  The  readiness  with  which 
deeding  takes  place  from  the  surface  of  the  conjunctiva, 
vhen  the  seat  of  intense  congestion,  is  explicable  by  the 
ixposure  to  foreign  contact  of  its  delicate  superficial  capil- 
ary  network  in  a  state  of  great  distension. 
A  modification  of  the  phenomena  of  the  events  of  in- 

lammation  might  a  -priori  be'  presumed  to  occur  in  dif- 
I  brent  structures,  in  consequence  of  that  physiological 
I  lifference  which  determines  the  mode  of  assimilation 
>eculiar  to  each  structure.    That  such  a  modification 
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holds  to  a  certain  extent  only,  and  is  readily  broken 
through  by  modifying  influences,  is  shown  by  the  forma- 

tion of  pus  in  very  different  structures,  and  by  the  cir- 
cumstance that  a  kind  of  cellular  tissue  and  blood  vessels 

are  the  new  structures  most  commonly  regenerated,  what- 
ever the  original  structure  may  be. 

An  influence  which  manifestly  modifies  the  manner  in 
which  the  exuded  matter  is  disposed  of,  consists  in  the 
exposure  or  non-exposure  of  it  to  the  contact  of  foreign 
bodies,  including  the  external  air.  The  matter  exuded 
on  the  sxuface  of  the  conjunctiva  in  contact  with  the  ex- 

ternal air,  tends  to  bo  converted  into  pus  or  purifoim 
matter,  whilst  that  exuded  on  the  surface  of  the  iris  out 
of  contact  with  air,  is  more  disposed  to  be  converted  into 
tissue,  forming  bands  of  adhesion. 

The  mode  in  which  oxposure  to  the  contact  of  foreign 
bodies  operates  in  determining  suppuration,  is  probably  by 
their  irritation  keeping  up  the  congestion,  and  thus  causing 
exudation  in  largo  quantity  and  of  a  certain  quality.  In 
the  cases  in  which  the  exuded  matter  is  converted  into 

pus,  though  not  in  contact  with  foreign  bodies,  the  ex- 
uded matter  has  been  deposited  in  largo  quantity,  in  con- 

soquenco  of  tho  greatness  of  the  congestion  from  other 
causes. 

In  tho  cornea,  thoro  may  bo  observed  what  will  per- 
haps be  admitted  as  an  exemplification  of  the  influence  of 

comparative  quantity  of  exuded  matter,  in  the  disposal  of 
it.  When  exudation  takos  place  slowly  and  in  small 
quantity,  it  is  developed  into  tissues ;  but  when  exuda- 

tion takes  ]ilace  rapidly  and  in  large  quantity,  suppu- 
ration results. 

The  disposition  of  the  iris  to  form  adhesions  with  the 
capsule  of  the  lens,  as  in  the  case  of  serous  surfaces,  pre- 

sents a  remarkable  contrast  to  the  indisposition,  which, 
in  common  with  other  mucous  surfaces,  those  of  the  in- 

flamed conjunctiva  have  to  adhere,  even  when  in  close  j 
apposition,  except  when  abraded,  and  therefore  no  longer 
mucous  surfaces.    This  appears  to  point  to  some  pecu- 

liarity in  the  matter,  considered  as  a  blastema,  exuded 
from  mucous  surfaces.    Sometimes,  indeed,  the  matter  I 
exuded  on  mucous  surfaces  presents  itself  in  the  form  of  | 
pseudo-membranes ;  these,  however,  do  not  become  or- 

ganized, like  the  pseudo-membranes  of  serous  surfaces, 
but  are  eventually  separated  and  thrown  off  liko  dead  parts. 

In  regard  to  the  formation  of  adhesions  between  the 
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iris  and  capsule  of  the  lens  (synechia  posterior),  it  has  been 
contended,  that  the  condition  for  their  formation  is  not 
exudation  of  plastic  lymph  from  an  inflamed  iris  alone, 
but  that  the  capsule,  as  well  as  the  iris,  must  bo  in  a 
state  of  inflammation  at  the  same  time. 
However  this  may  be  as  regards  serous  membranes 

generally,  it  is  to  be  observed  of  the  case  under  notice, 
that  since  inflammation  of  the  anterior  wall  of  the  capsule 
of  the  lens  consists  at  first  merely  in  exudation  into  or  on 

it,  the  exuded  matter  having  its  soiu'ce  in  congestion  of 
neighbouring  parts,  there  can  scarcely  be  any  difference 
whether  the  lyuiph  is  exuded  from  the  pupillary  margin 
of  the  his,  or  from  the  same  source  as  in  those  cases 
which  are  considered  to  come  properly  under  the  head  of 
anterior  capsulitis  (p.  12S-9).  It  must  bo  admitted,  that 
synechia  posterior  occurs  in  casef'  in  which  it  would  be 
rather  too  much  to  say,  that  in  addition  to  the  iritis, 
there  was  anterior  capsulitis  also. 

On  the  other  hand,  there  is  great  indisposition  to  the 
formation  of  synechia  anterior,  even  when  the  corre- 

sponding surfaces  of  both  iris  and  cornea  are  inflamed  and 
in  contact,  except  when  there  is  abrasion  of  the  corneal 
surface. 

Of  the  different  structures  of  the  eye,  tho  cornea  is  that 
most  prone  to  mortification  and  ulceration. 

Subjective  phenomena. — The  most  striking  modification 
of  these,  perhaps,  is  the  difference  of  23am.  Tims  the 
pain  which  attends  inflammation  of  the  conjunctiva  is 
like  that  produced  by  a  foreign  body  in  the  eye,  whilst 
the  pain  in  inflammatory  congestion  of  the  sclerotica  is  of 
a  rheumatic  character,  and  seated  around  the  orbit,  in 
the  temples,  &c.  Dimness  of  vision  attends  inflamma- 

tion of  the  retina.  The  various  morbid  visual  sensations 
are  the  result  of  the  pressure,  irritation,  &c,  to  which 
the  stratum  bacillosum  of  the  retina  is  subjected  in  in- 

flammation of  other  structures  of  the  eye. 

§  III.  CAUSES  OF  OPHTHALMIC  INFLAMMATION. 

The  practical  advantage  of  being  acquainted  with  the 
causes  of  ophthalmic  inflammation  is  to  know  how  to  avoid 
them,  and  thus  to  prevent  the  inflammation ;  or,  if  they havo  already  produced  inflammation,  to  know  how  to 
romove  them  if  still  in  operation  and  removable. 

The  causes  of  ophthalmic  inflammation  may  be  referred 



136         CAUSES  OF  OPHTHALMIC  ENTLAJTMATION'. 

to  three  heads, — viz. — 1st.  Those  which  operate  directly 
on  the  eyes.  2nd.  Diseases  of  other  parts  -with  which 
the  eyes  sympathize,  or  which  spread  to  the  eyes.  3rd. 
States  of  constitution  and  constitutional  diseases  which, 
though  they  do  not  necessarily  determine  inflammation  of 
the  eyes,  at  least  predispose  them  to  be  affected  by  other 
causes,  and  modify  inflammations  thereby  excited. 

To  the  first  head  belong: — direct  injuries— direct  in- 
fluence of  cold — the  direct  action  of  very  strong  light,  or 

of  this  and  strong  heat  together — the  irritation  of  re- 
fleoted  light — over-exertion  of  the  sight,  especially  in  bad 
light,  cither  too  weak  or  too  strong,  with  much  stooping 
of  the  head — tho  direct  influence  of  acrid  vapours, — epi- 

demic or  endemic  influences— tho  direct  application  of 
contagious  matters.  Thoso  are  all  exciting  causes,  but 
Somo  of  them  roqiuro  to  be  assisted  by  other  causes,  so 
that  they  operate  partly  as  predisposing  causes  also.* 

To  tho  second  head  belong  diseases  of  the  skin,  espe- 
cially the  exunthomatous  diseases. 

To  tho  third  head  belong  tho  scrofulous,  rheumatic,  or 
gouty  diathesis,  and  constitutional  syphilis. 

Under  tho  influence  of  theso  causes,  different  forms  of 
ophthalmic  inflammation  are  produced. 

Tho  influence  of  tho  exciting  cause  in  modifying  in- 
flammation, appears  to  consist,  sometimes  in  merely 

determining  inflammation  in  a  particular  tissue,  as  when 

exposure  to  cold  causes  a  catarrhal  ophthalmia;'  some- 
times, also,  in  the  circumstance,  that  the  exciting  cause 

exerts  a  specific  action,  as  in  tho  case  of  the  primary 
operation  of  the  syphilitic  or  variolus  poison. 

Tho  influence  of  the  state  of  the  constitution  or  of  con- 
stitutional disease,  appears  to  consist  in  modifying  the 

action  of  the  exciting  cause,  as  regards  its  effect  in 
di'tt  rinining  inflammation  in  a  particular  tissue,  at  the 
same  time  that  it  may  impart  peculiar  characters  to  the 

*  When  the  eyes  are  much  exposed  to  irritating  vapours,  inflam- 
mation, usually  of  the  conjunctiva,  is  excited  and  kept  up.  In  like 

manner,  the  nitrate  of  silver  ointment,  nitrate  of  silver  in  substance, 
bluestone,  and  the  like,  when  too  frequently  repeated,  aggravate 
the  ophthalmia,  against  which  they  are  used,  and  render  it  obsti- 

nately chronic.  In  such  eases,  we  find  the  conjunctiva  thickened, 
cuticular,  and  shrunk.  The  contraction,  telling  very  much  upon 
the  looseness  of  the  folds  of  the  conjunctiva  at  the  upper  and  lower 
palpebral  sinuses,  great  restriction  in  the  movements  of  the  eyeball 
at  the  same  time  results. 



TREATMENT  OF  OPHTHALMIC  INFLAMMATION.  137 

inflammation, — thus,  in  particular  states  of  constitution, 
axposure  to  cold  will  determine  phlyctenular  rather  than 
simple  catarrhal  ophthalmia  :  or  in  a  constitution  tainted 

tvith  syphilis,  for  example,  it  will  determine  parenchy- 
matous corneitis  or  iritis  rather  than  any  other  form  of 

jphthalmic  inflammation. 
It  would,  however,  be  endless,  if  not  impossible,  to 

^race  the  innumerable  combinations  of  influences  modify- 
ng  inflammation. 

§  IV.  TREATMENT  OF  OPHTHALMIC  INFLAMMATION. 

In  consequence  of  the  peculiarity  of  the  structure  and 
functions  of  the  eye,  its  usefulness  is  apt  to  be  interfered 
ivith  by  such  effects  of  inflammation  as  in  most  other 
jrgans  would  be  of  little  or  no  moment.  Hence,  though 
:he  treatment  of  ophthalmic  inflammation  must  be  con- 

ducted on  the  same  general  principles  as  that  of  inflam- 
mation of  any  other  part  of  the  body,  it  is  necessary, 

xttcris  paribus,  to  push  it  with  more  activity,  and  at  the 
same  time  to  attend  to  numerous  special  details.  Thus, 
in  iritis,  bloodletting  and  mercurialization  require  to  be 
pushed  to  a  greater  extent  than  might  in  another  organ 
be  thought  advisable  for  the  same  kind  and  degree  of 
nflammation.  But  supposing  bloodletting  and  mer- 

curialization thus  pushed  have  been  successful  in  sub- 
luing  the  inflammation,  the  neglect  of  such  details  as  the 
xppbcation  of  belladonna  to  keep  the  pupil  dilated,  may 
lave  allowed  it  to  become  closed,  or  the  lens  spotted  over 
vith  depositions  of  lymph,  in  which  case  vision  will  be 
lost  or  greatly  impaired. 

In  the  treatment  of  ophthalmic  inflammation,  the  first 
points  to  be  attended  to  (besides,  as  a  matter  of  course, 
the  removal  of  the  exciting  cause,  if  still  in  operation 
and  removable),  are  the  protection  of  the  eyes  from 
everything  which  can  cause  or  keep  up  irritation — such 
as  using  them  or  exposing  them  to  strong  light — and  the 
avoidance  of  whatever  is  calcvdated  to  operate  injuriously 
on  the  system  in  general,  such  as  exposure  to  the  wea- 

ther, corporeal  exertions,  errors  of  diet,  &c. 
When  ophthalmic  inflammation  is  sympathetically  con- 

nected with  disease  of  some  other  organ,  as  the  exanthe- 
matous  ophthalmias  are  with  the  inflammation  of  the  skin, 
or  symptomatically  connected  with  some  general  dia- 

thesis, as  scrofula,  or  disease,  as  syphilis,  the  treatment  of 
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the  ophthalmic  inflammation  ought  not  to  be  delayed  until 
the  removal  of  the  disease  with  which  it  is  sympathetic, 
or  of  which  it  is  symptomatic. 

It  is  true  that  the  local  disease  cannot  always  be  cured 
or  alleviated  until  the  removal  of  the  general  disease,  and 
that  the  removal  of  the  general  disease  will,  of  itself, 
often  determine  the  subsidence  of  the  local.  This,  how- 

ever, ought  not  to  prevent  us  from  at  least  attempting  to 
rebeve  the  eyes  as  quickly  as  possible. 

For  the  cure  of  ophthabnic  inflammation,  as  for  that  of 
inflammation  generally,  different  plans  of  treatment  are 
required  according  to  the  structure  or  structures  affected, 
the  degree  and  stage  of  the  rnflammation,  &c. 

The  treatment  of  ophthabnic  inflammation  is  divided 
into  general  and  local,  of  each  of  which  there  are  two 
principal  plans.  The  two  principal  plans  of  general 
treatment  are  —  the  antiphlogistic,  properly  so  called, 
including  morcurialization, — and  the  tonic  and  altera- 

tive. These  two  plans  may  be  variously  modified  and 
combined,  according  to  the  circumstances  of  the  case. 
The  two  principal  plans  of  local  treatment  are — the  anti- 

phlogistic and  soothing, — and  the  frritating  or  stimulant. 
These,  again,  may  be  variously  modified  or  even  alter- 

nately employed  according  to  the  circumstances  of  the 
case. 

1st.  General. — Antiphlogistic  treatment. 

General  bleeding, — This  is  not  now  often  had  recourse  to. 
It  is,  however,  somotnnes  required  in  acute  ophthalmia, 
whether  external  or  internal,  but  especially  the  latter. 
Incompressibibty  of  pulse,  hot  skin,  and  white  tongue, 
are  the  general  indications  of  the  propriety  of  bleeding. 
The  objective  and  subjective  states  of  the  eye  wiU  often  of 
themselves  furnish  indications,  irrespective  of  those  just 
mentioned.  Cfrcumorbital  pain,  for  example,  is  a  good 
indication ;  for  when  an  ophthalmia  is  attended  by  it, 
venesection  in  general  soon  gives  rebef  and  promotes  the 
operation  of  other  remedies. 

It  is  to  be  remarked  that  when  cfrcumorbital  pain  is 
severe,  and  has  afready  continued  some  time,  there  may  be 
a  state  of  depression.  This,  however,  ought  not  to  forbid 
the  abstraction  of  blood  in  the  case  of  an  otherwise  strong 
person ;  on  the  contrary,  venesection,  by  rebeving  the 
pain,  removes  the  state  of  apj>arent  depression. 
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The  quantity  of  blood  abstracted  must  depend  on  the 
nature  of  the  inflammation  and  the  strength  of  the  patient 
— from  ten  to  twenty  ounces  may  in  general  be  safely 
taken.  Nor  need  a  repetition  of  the  abstraction  of  the 
same  quantity  be  dreaded.  In  severe  inflammation,  the 
system  in  general  tolerates  a  greater  abstraction  of  blood, 
as  it  does  larger  doses  of  tartar  emetic,  &c.  Arteriotoiny 
,does  not  appear  to  have  any  advantage  over  venesection. 

Cupping,  a  sort  of  mean  between  venesection  and 
leeches,  inay  sometimes  be  employed  to  supersede  vene- 

section; but,  in  general,  cupping  is  more  applicable  in 
chronic  internal  ophthalmia — cases  in  which  the  tonic  and 
alterative  plan  of  treatment  is  indicated. 

In  acute  internal  inflammation,  by  trusting  to  cupping, 
the  system  may  be  chained  of  blood  without  any  advan- 

tage to  the  e5re ;  but,  on  the  contrary,  the  cure  will  be 
protracted,  and  the  organ  left  weak,  relaxed,  and  for  a 
long  time  liable  to  become  congested,  from  the  slightest 
cause. 

Mercurialization. — In  the  internal  ophthalmias,  mercury 
is  an  indispensable  remedy.  In  acute  iritis,  for  example, 
when  the  system  is  brought  under  the  influence  of  mercury, 
the  inflammation  is  in  general  observed  to  abate,  and  as 
this  abatement  goes  on,  the  effused  lymph  becomes  ab- 

sorbed. The  operation  of  the  mercury  is  promoted  by 
combination  with  opium. 

The  action  of  mercury  is  commonly  described  as  simply 
sorbefacient ;  but  it  appears  to  be  sorbefacient  merely 
because  it  subdues  the  inflammation,  which  has  caused 
the  exudation  or  the  congestion  which  prevents  the  ab- 
sorption. 

Iodide  of  potassium  has  been  recommended  as  a  remedy 
in  iritis ;  mainly  under  the  idea  that  the  absorption  of 
lymph  already  begun  under  the  influence  of  mercury  will 
be  continued  and  promoted  by  it.  The  contrary  of  this, 
I  have,  however,  found  to  be  the  case.  The  effect  of  the 
iodide  is  to  remove  the  mercury  from  the  system,  and  thus 
allow  the  exuded  lymph  to  become  consolidated  and  fixed 
in  the  pupil,  from  which  it  does  not  afterwards  admit  of 
being  readily  absorbed. 

Turpentine  has  been  employed  with  considerable  success 
in  iritis  and  some  forms  of  cornoitis,  but  it  is  not  so  certain 
a  remedy  as  mercury.  Combined  with  cod-liver  oil,  I 
have  found  it  very  beneficial  in  parenchymatous  corneitis and  in  iritis. 
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Tartar  emetic. — The  antiphlogistic  powers  of  tartar 
emetic  are  not,  perhaps,  so  strikingly  displayed  in  oph- 

thalmic as  in  pulmonary  inflammation ;  considerable  ad- 
vantage is,  however,  often  obtained  from  it.  The  treat- 

ment of  the  phlyctenular  ophthalmia  of  children,  for 
example,  is  often  very  materially  assisted  by  tartar  emetic, 
first  in  emetic,  and  afterwards  in  nauseating  doses. 

Purgatives. — As  regards  the  use  of  pivrgatives  in  oph- 
thalmic inflammation,  it  is  to  be  observed,  that  it  is  some- 

times only  after  a  free  action  on  the  bowels  that  a  decided 
abatement  of  the  inflammation  takos  place. 

Diaphoretics. — Dover's  powder  or  James's  powdor  forms a  valuable  addition  to  calomel  in  the  treatment  of  anterior 
internal  ophthalmia. 

Nitre  is  a  favourite  remedy  in  inflammation,  generally. 
It  has  been  highly  recommended  in  ophthalmic  inflamma- 

tion, sometimes,  even,  in  preference  to  mercury  and  tartar 
emetic  :  not  affecting  the  gums  like  the  former,  nor  causing 
vomiting  liko  tho  lattor.  It  is,  however,  not  to  be  trusted 
to  as  a  principal  means  of  euro. 

Colchicum. — Colchicum,  mercury,  and  Dover's  powder form  a  combination  from  which  much  benefit  is  obtained 
iu  rheumatic  and  arthritic  inflammations. 

Chloroform. — In  casos  of  paronchjmatous  corneitis  and 
scrofulous  ophthalmia,  great  relief  to  the  intolerance  of 
light  is  obtained  from  subjecting  the  patient  to  the  influ- 

ence of  chloroform,  every  second  day  for  a  few  times. 
The  cure  is  at  the  same  time  promoted. 

Opium. — In  internal  inflammations  attended  by  severe 
pain,  in  which  opium  in  the  ordinary  doses  (with  calomel) 
has  been  given  without  relief,  larger  doses  of  opium  (one 
or  two  grains)  often  prove  beneficial  by  subduing  the  ex- 

cessive irritability.  Opium  by  itself,  however,  is  not  so 
efficacious  as  in  combination  with  calomel. 

Belladonna. — This  is  a  most  important  medicine  in  the 
treatment  of  ojjhthabnic  inflammation.  Externally,  it  is 

employed  to  keep  the  iris  'contracted  in  iritis,  and  thus  to opjiose  the  tendency  to  closure  of  the  pupd,  and  thereby 
to  prevent  depositions  of  lymph  on  the  middle  part  of  the 
anterior  capsule,  and  synechia  posterior.  Against  intoler- 

ance of  light,  and  especially  that  which  is  so  distressing  a 
symptom  in  phlyctenular  ophthalmia,  it  sometimes  acts 
like  a  charm. 

Internally,  it  is  given  as  an  anodyne  to  rebove  neuralgic 
pains  about  the  eye,  and  even  the  pain  attendant  on  in- 
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ternal  ophthalmia,  which  it  sometimes  does  relieve  in  a 
very  striking  manner. 

But  hesides  these  effects,  belladonna  appears  to  exert  an 
influence  in  subduing  the  inflammation  itself. 

The  different  forcas  in  which  belladonna  is  employed  for 
asternal  application  are  given  above  at  pp.  80,  83. 

"When  we  prescribe  belladonna  internally,  it  is  usually jither  in  the  fomi  of  the  powdered  leaves  or  in  that  of  the 
incturo.  The  powdered  leaves  in  grain  doses  to  children, 
md  the  tincture  in  doses  of  ni_x-xx  to  grown  up  persons. 
The  great  therapeutic  value  of  belladonna  in  ophthalmic 

oraetice,  as  well  as  its  dangerous  effects  in  an  overdose, 

•ender  it  worth  while  here  to  direct  particular  attention 
o  its  mode  of  action  on  the  system. 
In  the  course  of  my  researches 

>n  the  state  of  the  blood  and  the 
dood  vessels  in  inflammation,  I 
bund  that  the  application  to  the 

rog's  web  of  a  solution  of  the 
iulphate  of  atropia  (four  grains 
0  the  ounce  of  water),  was  fol- 
owed  by  constriction  of  the  ar- 
eries  of  the  part  in  about  the 
ame  time  that  the  dilatation  of 

hepupdsupervenes  on  the  drop- 
iing  into  the  eye  of  the  same 
olution. 

The  annexed  figure  represents 
n  artery  of  the  web  of  a  frog 
ihus  constricted  by  the  action 
f  the  sulphate  of  atropia.  The 
pplication  of  a  stronger  solu- 
ion  of  atropia  was  followed  by 
,  still  greater  degree  of  con- 
triction  of  the  arteries.  And 
he  effect  of  this  constriction  of 
he  arteries  on  the  flow  of  blood 

u  the  wob  was  partial  conges- 
ion  of  red  corpuscles  in  tho  ca- 

pillaries and  venous  radicles. 
As  tho  constriction  of  arteries 

1  owing  to  contraction  of  tho 
ircular  fibres  composing  their 
auscular  coat,  it  follows  that 
bo  modus  ojjerundi  of  tho  atropia 

Fig.  33. 
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in  this  case  must  be  to  excite  the  contraction  of  those 
fibres. 

In  first  recording  the  observation,  which  I  have  now 
mentioned,  in  my  essay  "  On  the  State  of  the  Blood  and 
the  Blood-vessels  in  Inflammation,"  published  in  1850,  I 
identified  the  action  of  atropia  in  exciting  contraction  of 
the  circular  fibres  of  the  muscular  coat  of  the  arteries 
with  its  action  in  causing  dilatation  of  the  pupil ;  which 
action  I  considered  to  bo  by  exciting  contraction  of  the 
radiating  fibres  of  the  iris, — a  view  which  I  had  pre- 

viously enunciated  in  tho  first  edition  of  the  present 
work,  which  appeared  in  tho  begiiming  of  the  year-  1847, 
to  tho  effect  that,  considering  the  state  of  relaxation  of 
tho  iris  is  that  in  which  the  pupil  is  neither  much  con- 

tracted nor  much  dilated,  as  I  had  many  years  before  in- 
sisted on,  and  that  contraction  and  dilatation  of  the  pupil 

aro  manifestations  of  an  activo  state,  the  former  of  the 
circular,  tho  lattor  of  tho  radiating  fibros  of  the  iris,  it  is 
to  be  inferred  that  the  action  of  belladonna  in  producing 
dilatation  of  tho  pupil  consists  in  calling  forth,  through 
tho  medium  of  tho  ganglionic  system,  tho  contraction  of 
tho  radiating  fibros.  Thoso  fibres,  it  was  remarked,  differ 
from  the  circular  fibres,  being  immediately  under  the 
influence  of  the  gangbonic  system. 

Tho  passage  now  quoted  was,  in  tho  first  edition,  fol- 
lowed by  a  conjecture  that  the  action  of  belladonna  on 

tho  arteries  consists  in  determining  contraction  of  their 
walls,  they  being  like  the  radiating  fibres  of  the  his 
umler  tho  influence  of  the  ganglionic  sytem.  In  thus 
expressing  myself,  I  had  in  view  the  fact,  long  before 
known,  that  section  of  the  sympathetic  in  the  neck  is 
followed  by  contraction  of  the  pupil,  and  vascular  injec- 

tion of  tho  oyo. 
In  the  second  edition,  i.e.,  after  I  had  made  the  obser- 

vation that  atropia  does  actually  excite  constriction  of  the 
small  arteries,  the  same  passage  occurs,  and  is  succeeded 
by  the  remark  that  the  action  of  belladonna  in  dilating 
the  pupil  by  exciting  contraction  of  the  radiating  fibres  of 
the  his,  is  analogous  to  that  which  I  had  found  it  to  pos- 

sess of  detennining  constriction  of  the  small  arteries  of 

the  frog's  web. 
Leaving  for  the  present  the  consideration  of  the  action 

of  belladonna  on  the  pupil,  lot  us  endeavoiu-  to  trace  its 
constricting  action  on  the  small  arteries,  as  visible  under 
the  microscope,  in  those  more  palpable  phenomena  which 
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lire  evidences  of  its  operation  on  the  system,  and  which 
nave  been  comprised  under  the  name  of  atropism.  To 
-,ake  first,  the  effects  of  atropia  solution  dropped  into  the 

Congestion  of  the  conjunctiva  is  sometimes  induced, 
vmt  when  the  use  of  the  atropia  is  discontinued,  the  con- 

junctiva recovers  its  natural  paleness.  Taught  by  my 
microscopical  observation  of  the  action  of  atropia  applied 

co  the  frog's  web  in  causing  constriction  of  the  small 
jxteries  and  consequent  congestion  of  red  corpuscles,  in  the 
i  orresponding  capillaries  and  venous  radicles,  I  view  the 
i-edness  of  the  conjunctiva  in  such  a  case  as  the  effect  of 
i  onstriction  of  its  small  arteries  induced  by  the  contrac- 
:  ion  of  their  circular  muscular  coat  excited  by  the  action 
I  f  the  atropia. 

Seeing  that  constriction  of  the  small  arteries  of  a  part 
iauses  congestion  of  the  capillaries  and  venous  radicles  to 

'hick  they  lead,  and  seeing  that  the  fundamental  morbid 
Dndition  of  the  eye  in  glaucoma  is  great  venous  con- 
•stion  with  constriction  of  the  small  arteries,  we  can 

:  nderstand  how  it  is  that  belladonna  or  atropia  applied  to 
:ie  eye  in  glaucoma  aggravates  the  symptoms  by  in- 
>  'easing  the  constriction  of  the  small  arteries  of  the 
uoroid  and  retina,  and  so  determining  an  augmentation 

'  the  congestion  in  the  veins. 
When  the  glaucomatous  state  is  not  much  developed, 

i  -.e  eye  slowly  recovers  from  the  injurious  operation  of 
ie  belladonna.    This  may  not,  however,  prove  to  be  the 
;  .se  iii  an  advanced  stage  of  the  disease.    In  a  stage  in 

hhich  the  sight  is  ab'eady  much  deteriorated,  a  single 
plication  of  belladonna  to  the  eye  is  likely  to  deteno- 
te  it  still  more,  and  that  irrecoverably,  to  the  great 
irror  and  distress  of  the  patient  and  his  Mends,  and  to 

I  e  discredit  of  the  doctor. 

iln  cases  in  which  belladonna  has  been  taken  in  poison- 
s  doses,  we  find  very  striking  marks  of  constriction  of 
e  arteries.  For  example,  the  small  pulse,  the  dryness 
the  mouth  and  throat,  the  paleness  succeeded  by  the 
.shing  of  the  face,  the  blue  injection  of  the  conjunctiva, 
3  coldness  and  cold  sweats. 

The  small  pulso  speaks  for  itself.  The  dryness  of 
3  mouth  and  throat,  which  is  commonly  so  early  a 
:nptom,  no  doubt  arises  from  the  constriction  of  the 
cries  of  the  mucous  membrane  of  the  fauces,  and 
lsequont  suppression  of  its  secretion.    Atropia  dropped 
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into  the  eye,  is  sometimes  followed  by  a  dryness  of  the 
throat  from  its  having  passed  thither  by  the  lacrymal 
passages. 

The  paleness  of  the  face  arisos  from  the  impeded  access 
of  blood  by  the  constricted  arteries ;  but  gradually  red 
corpuscles  accumulating  in  the  capillaries  and  venous 
radicles,  in  consequence  of  the  diminished  vis  a  tergo,  the 
paleness  is  succeeded  by  the  Hushing  of  tho  face. 

The  blue  injection  of  tho  conjunctiva  is  due  to  the 
samo  cause — venous  congestion — as  I  have  just  ex- 
plained. 

The  coldness  and  cold  sweats  aro  owing  to  the  deter- 
mination of  tho  blood  from  the  surface,  and  general 

venous  congestion. 
To  tho  venous  congestion  of  the  brain  and  spinal 

marrow,  dependent  on  tho  constriction  of  the  arteries, 
may  bo  ascribod  the  cerebral  symptoms,  tho  diminution 
or  loss  of  muscular  power,  &c. 

Whilst  in  tho  course  of  my  researches  on  the  state  of 
tho  blood  and  the  blood-vessels  in  inflammation,  I  found 

that  tho  application  to  tho  frog's  web  of  a  solution  of 
the  sulphate  of  atropia  was  followed  by  constriction  of 
tho  arteries  of  the  part  and  stagnation  of  blood  in  the 
corresponding  capillaries  and  venous  radicles,  I  found 

that  tho  application  to  tho  frog's  wob  of  certain  other 
agents  produced  a  contrary  effect,  viz.,  dilatation  of  the 
arteries  and  a  briskor  flow  of  blood,  and  the  dissipa- 

tion of  any  congestion  which  may  have  existed  at  the 
timo.  The  agonts  referred  to  are  what  are  commonly 
called  irritants  or  stimulants.  Those  which  I  princi- 

pally used  in  my  experiments  wore  a  solution  of  sul- 
phate of  copper  (gr.  xvj.— 3j.)  with  vinum  opii  (3j)>— 

or  vinum  opii  alono, — or  Battley's  liquor  opii, — or  spirit  j 
of  wine. 

The  primary  effect  of  theso  and  such  like  irritating  or 
stimulating  appbeations  was  constriction  of  the  arteries, 
but  that  was  only  momentary,  being  quickly  followed  by 
dilatation.  Often  the  dilatation  was  unpreceded  by  any 
constriction. 

As  constriction  of  arteries  is  owing  to  contraction  of 

the  circular  fibres  composing  their  muscular  coat,  dilata- 
tion of  arteries  must  necessarily  bo  owing  to  relaxation  of 

the  same  fibres.  It  follows  that  the  modus  operandi  of 

the  agents  I  havo  mentioned  must  be,  so  far,  the  con- trary of  that  of  belladonna. 
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This  I  found  by  direct  experiment  and  microscopical 
;observation  to  be  the  case ;  thus : — 

An  artery  of  the  frog's  web  was  noted,  under  the 
;  microscope,  to  be  varicosely  constricted,  almost  to  oblite- 

ration, after  the  application  of  atropia  to  the  web.  The 
blood  was  no  more  than  flowing  in  the  vessel,  when  I 

applied  Battley's  liquor  opii.    The  effect  was  full  dilata- 
'on  of  the  artery,  and  brisk  flow  of  blood.    In  another 

■case,  sulphate  of  atropia  solution  having  decidedly  deter- 
ined  constriction  of  the  arteries  and  partial  stagnation, 
e  sulphate  of  copper  solution,  with  vinum  opii,  was 

ipplied,  and  caused  dilatation  of  the  arteries,  with  brisk- 
less  of  the  flow  of  blood,  but  not  to  so  great  a  degree  as 
n  cases  where  no  atropia  has  been  previously  used. 
On  the  other  hand,  I  have  remarked  that  arteries 

which  have  been  caused  to  dilate  by  the  application  of 

Battley's  liquor  opii,  or  the  solution  of  the  sulphate  of 
iopper  with  vinum  opii  to  the  web,  may  be  made  to 
lontract  again  by  washing  away  those  substances,  and 
ipplying  atropia  instead. 
Having  shown  by  microscopical  observation  and  expe- 

iment,  that  the  action  on  the  arteries  of  certain  sub- 
tances  commonly  called  stimulants,  is  so  far  antagonistic 
o  that  of  belladonna,  and  having  attributed  to  that 

( ction  the  dissipation  of  congestion  of  the  conjunctiva, 
whether  induced  by  the  action  of  belladonna  or  by  the 
ction  of  cold  as  in  catarrh,  let  us  now  ask,  what  are  the 
gents  which  have  been  found  to  operate  as  antidotes  to 

'  e  poisonous  effects  of  belladonna  ? The  answer  is,  stimulants,  diffusible  stimulants  such 
s  ammonia,  brandy,  &c,  the  very  agents  which,  when 
vdy  applied,  cause  dilatation  of  the  arteries,  and  a  free 
irculation  of  blood. 

Although  belladonna  has  the  effect  of  inducing  con- 
action  of  the  arteries  and  consequent  congestion,  it 
ppears  to  exert  an  influence  in  relieving  inflammation  of 
certain  kind.    For  example  ;  the  irritable  inflammation 
f  the  erethitic  form  of  scrofulous  ophthalmia,  in  which 
le  visible  vascular  injection  is  in  small  proportion  to  the 
motional  disturbance. 
This  brings  me  to  consider  that  kind  of  inflammation 

f  the  eye  induced  by  section  of  the  sympathetic  in  tho eck. 

The  occurrence  of  inflammatory  congestion  of  the  eye 
?ter  section  of  the  sympathetic  in  the  neck,  which  had 
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been  previously  long  known,  I  attributed  (in  the  first 
edition  of  the  present  work),  to  paralysis  of  the  walls  of 
the  blood-vessels  of  the  eye;  and  in  my  essay  on  the 
state  of  the  blood  and  the  blood-vessels  in  inflammation, 
published  in  1850,  an  effect  of  section  of  the  ischiatic 
nerve  in  the  frog  is  stated  to  be  dilatation  of  the  arteries, 
and  a  fuller  and  more  rapid  circulation  of  the  blood  in 
the  wob.    Pp.  12-20,  31-39. 

To  givo  an  example : — The  ischiatic  nerve  of  the  left 
leg  of  a  frog  being  divided,  the  arteries  of  the  web  were 
found  on  examination  dilated,  and  the  stream  of  blood  in 
them  fuller  and  more  rapid.  The  blood  in  the  capillaries 
and  veins  especially  appeared  to  bo  unusually  loaded  with 
red  corpuscles.  The  general  effect  to  the  naked  eye  was 
increased  redness  of  the  web. 

In  1S52,  in  repeating  tho  old  experiment  of  cutting  the 
sympathetic  norve  in  the  neck  of  a  cat  or  rabbit,  M.  Ber- 

nard, of  Paris,  discovered,  in  addition  to  the  effects  pre- 
viously observed,  that  there  supervened  increased  redness 

and  heat  of  tho  oar  and  sido  of  the  head. 
It  had  been  shown  in  1846  by  Dr.  Biffi  that  when  the 

pupil  had  becomo  contracted  aftor  section  of  the  sympa- 
thetic in  tho  neck,  irritation  of  tho  nerve  above  the  section 

excited  dilatation  of  tho  pupil. 
In  like  manner  it  occurred  to  Dr.  Brown-Sequard,  that 

irritation  of  the  sympathetic  would  cause  constriction  of 
tho  blood-vossols  of  tho  head,  which  had  become  dilated, 
as  discovered  by  Dr.  Bernard,  in  consequence  of  section 
of  the  sympathetic.  Accordingly,  on  performing  the  ex- 

periment of  galvanizing  the  sympathetic  in  the  neck 
above  tho  section,  Dr.  Brown-Sequard  found  the  in- 

creased redness  and  heat  were  for  the  time  diminished, 
in  consequence  of  the  contraction  of  the  vessels  which  are  I 
under  the  influence  of  the  sympathetic. 
Prom  my  previous  observations  and  experiments  I 

inferred  that  the  vessels  especially  acted  on  in  these  cases 
are  the  arteries,  for  the  walls  of  the  capillaries  are  notl 
contractile,  nor  are  the  walls  of  the  veins  materially  so,  I 

oxcept  in  the  bat's  wing,  in  which  i"  have  discovered  ibeyl 
possess  the  extraordinary  endowment  of  rhythmical  contrac-i 
tility,  like  the  heart  *. 

In  the  cases  of  ophthalmia  I  have  referred  to,  in  which! 
belladonna  so  often  operates  beneficially  in  relieving  not 

*  See  Philosoj>hical  Transactions  for  1S52. 
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mly  the  intolerance  of  light,  but  also  the  inflammation  it- 
■  self,  it  appears  to  me  probable,  when  I  consider  the  kind 
tnd  degree  of  vascular  redness  of  the  conjunctiva  and  the 
course  of  the  disease,  that  there  is  not  congestion  and 
itasis,  as  in  other  cases  ;  but,  on  the  contrary,  an  unduly 
lilated  state  of  the  arteries,  with  a  corresponding  accele- 

rated flow  of  blood,  as  after  section  of  the  sympathetic — a 
condition,  we  have  seen,  that  the  special  action  of  bella- 
•  ionna  on  the  arteries  would  be  calculated  to  counteract. 

The  action  of  belladonna,  along  with  the  action  of 

'  Jalabar  bean,  on  the  pupil  and  on  the  adjustment  of  the ^ye,  will  come  under  special  consideration  when  treating 

j:  f  the  abnormal  states  of  the  Optical  Refractions  and  Ad- rstments. 

2nd. — General. — Tonic  and  alterative  treatment. 

Tonics  are  of  extensive  use  in  ophthalmic  inflammation 
-sometimes  to  promote  convalescence,  after  inflammation 
as  been  subdued  by  depletion  and  mercurialization — 
:  )metinies  even  in  the  height  of  the  inflammation  ;  thus 
1  the  scrofulous  ophthalmia?,  quina  has  been  shown  by 

'r.  Mackenzie  to  be  scarcely  less  efficacious  than  mercury 
in  iritis.    Iron,  zinc,  the  mineral  acids,  and  cod-liver 

1,  are  also  useful  in  various  cases,  complicated  with 
.  iDemia,  dyspepsia,  &c. 
In  chronic  internal  ophthalmia,  the  corrosive  sublimate 
f  mercury,  as  an  alterative,  given  in  conjunction  or  not 
ith  sarsaparilla,  bark,  &c,  is  a  most  useful  remedy, — 
so  iodide  of  potassium. 
Arsenic  has  often  been  found  of  great  use  in  cases  of 
ironic  sclerotico-choroiditis,  as  first  pointed  out  by  Dr, 
.ackenzie. 

3rd. — Local. — Antiphlogistic  and  soothing  treatment. 

I  Local  bleeding — Leeches. — Though  in  acute  internal  oph- 
I  almia,  leeches  are  inadequate  to  produce  a  very  decided 
II  feet,  they  may  often  be  usefully  made  to  follow  up  vene- 
II  ction.    Leeches  alone  are  applicable  in  ordinary  cases  of 
if  njunctivitis,  cornoitis,  &c. 
1  Scarification  is  veiy  beneficial  when  the  vessels  of  the 
I  lpebral  conjunctiva  are  much  gorged  with  blood,  as  in L  2 
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the  purulent  ophthaliniae.  When  chemosis  is  present,  in- 
cisions are  made  in  the  elevated  conjunctiva,  as  above 

directed  (p.  91) ;  partly  for  the  sake  of  relieving  tension 
and  partly  for  the  abstraction  of  blood. 

Counter-irritation  is  of  much  uso  in  ophthalmic  inflam- 
mation, after  the  acute  symptoms  have  been  subdued,  and 

in  chronic  inflammations. 

Cold  and  warm  applications. — The  cases  in  which  cold 
appbcations  are  adapted,  are  conjunctivitis  in  its  earlier 
stages,  and  injuries  of  the  eye,  in  order  to  ward  off  or 
moderate  the  traumatic  inflammation.  In  most  other 
cases  of  ophthalmic  inflammation,  warm  applications  are 
preferable.  But  it  is  to  be  observed,  that  the  choice  of 
cold  or  warm  appbcations  may  be  in  general  best  doter- 
minod  by  tho  feolings  of  the  patiout. 

4th. — Local. — Irritating  applications. 

It  may  bo  laid  down  as  an  axiom,  that  (to  use  the  words 
of  Dr.  Mackenzie)  in  tho  internal  ophthalmia,  and  espe- 
oially  in  tho  acuto  stago,  the  application  of  stimulants  is 
usoless  or  destructive ;  whilo  m  conjunctival  inflamma- 

tions, moro  is  effected  by  their  means  than  by  almost  any 
other  kind  of  romedy.  Indeed,  the  plan  of  treatment 
adapted  for  acute  iritis,  if  trusted  to  in  severe  conjuncti- 

vitis, would  expose  tho  oye  to  almost  certain  destruction. 
Cases  of  intornal  ophthalmia?,  accompanied  by  great 

congestion  of  the  conjunctiva,  do  occasionally  occur,  in 
which  the  opportune  application  of  an  irritant,  by  rehev- 
ing  the  conjunctiva,  promotes  tho  subsidence  of  the  in- 

tornal inflammation. 
But  in  regard  even  to  conjunctival  inflammations,  it  is 

to  be  observed,  that  as  they  are  frequently  dependent  on 
the  state  of  the  constitution,  or  on  an  affection  of  some 
other  organ,  he  who  in  treating  them  should  direct  his 
attention  exclusively  to  the  oye  affected,  might  often  ex- 

haust his  whole  ophthalmic  formulary  in  vain.  On  the 
other  hand,  however,  it  is  not  to  be  denied,  that  in  many 
cases  the  inflammation  is  either  purely  local,  or  though 
connected  with  constitutional  causes,  can  have  its  cure 
effected  only  by  local  treatment.  This  must  not  be 
overlooked;  for  though  it  has  been  more  usually  the  error 
to  treat  ophthalmic  inflammations  as  mere  local  affections, 
still  some  practitioners  have  run  into  the  opposite  extreme 
of  neglecting  local  treatment  entirely. 
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oth. — Operations  for  the  relief  of  intraocular  distension  and 
congestion. 

Evacuation  of  the  aqueous  humour  by  puncture  of  the  cornea 
.Paracentesis  cornete). — This  has  been  recommended  as  a 
•  eniedy  in  ophthalmic  inflammation.  It  operates,  by 
telieving  distension  of  the  eyeball  from  increased  accnm- 
l nidation  of  aqueous  hvunour — a  state  attended  by  suffu- 

sion of  the  cornea,  and  the  cause  at  once  of  considerable 
distress,  and  of  a  continuance  of  the  inflammatory  action. 
The  operation  is  simply  the  first  step  in  making  the 

•  ection  of  the  cornea  for  the  ex- 
traction of  cataract,  only  the 

-■oint  of  the  knife  should  be  di- 
ected  obliquely,  as  represented 
■.a  the  annexed  figure.  A  cata- 
.  act-knife  is  the  instrument  best 
dapted  for  the  purpose.    If  the 
peration  is  undertaken  when  the  Fig.  34. 
ye  is  veiy  intolerant  of  light, 
here  may  be  some  difficulty  in  exposing  the  cornea  suffi- 
•iently  for  the  purpose,  as  on  the  eyelids  being  opened, 
.he  eyeball  is  involuntarily  rolled  upwards.  In  such  a 
i  ase,  especially  if  the  patient  be  timid,  it  would  be  neces- 
i  ary  to  give  chloroform.  One  eyelid  requires  to  be  -secured 
j  y  an  assistant,  while  the  surgeon  takes  charge  of  the 
•  ther.  The  knife  is  entered  at  about  one-thirtieth  of  an 
l  ich  from  the  sclerotica,  on  the  temporal  and  lower  side. 
a  doing  this,  the  principal  precaution  to  be  observed  is 
ot  to  push  the  point  on  in  the  substance  of  the  cornea, 
uder  the  impression  that  it  has  penetrated  into  the  ante- 
ior  chamber.  The  extent  to  which  the  blade  is  pushed 
lto  the  anterior  chamber,  should  be  such,  that  its  point 
o  not  advance  at  all  near  the  temporal  margin  of  the 
upil,  so  that  were  the  aqueous  humour  suddenly  eva- 
uated,  the  iris  might  be  between  the  point  of  the  instru- 
lent  and  the  lens.  Hence  the  propriety  of  using  an 
•isti-ument  of  the  shape  mentioned,  which  is  calculated  to 
lake  a  sufficiently  large  puncture  without  penetrating  far 
lto  the  anterior  chamber,  and  directing  its  point  obliquely 
ownwards.  The  puncture  having  been  sufficiently  made, 
he  instrument  is  to  be  withdrawn  a  little  and  slightly 

I  imed  on  its  axis,  so  as  to  mako  the  wound  gape,  and 
i  f  ana  allow  the  aqueous  humour  to  flow  out.    In  propor- 
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tion  as  this  takes  place,  and  the  iris  approaches  the  cornea, 
the  knife  is  withdrawn. 

The  aqueous  humour  is  regenerated  in  the  course  of 
twenty-four  hours. 
Whence  is  this  regeneration  of  the  aqueous  humour 

derived  ?  I  think  there  can  be  no  doubt  that  it  is  derived 
by  exudation  chiefly,  from  the  blood  circulating  in 
the  vessels  of  the  very  vascular  ciliary  processes  which 
project  free  into  the  posterior  chamber  all  round  its- 
circuinferenco. 

A  vory  common  answer  to  this  question  used  to  be,  that 
the  aqueous  humour  is  secreted  by  the  lining  membrane 
of  the  aqueous  chambers;  but  this  is  a  statement  not 
exactly  in  accordance  with  the  received  notions  of  the 
process  of  secretion,  unless  it  be  understood  to  refer 
merely  to  tho  detached  cells  seen  suspended  in  the  aqueous- 
humour  examined  undor  tho  microscope,  and  which  are 
no  doubt  thrown  off  from  the  surface  of  the  walls  of  the 

aqueous  chambers. 
Another  opinion,  which  has  been  enunciated  of  late 

years,  is  that  the  aquoous  humour  is  derived  principally 

from  tho  siu-f'aco  of  the  iris  by  exudation  or  secretion.  In 
disproof  of  this  opinion,  it  may  bo  enough  to  refer  to  the 
fact,  that  in  a  case  of  vrideremia  or  congenital  total  absence 
of  iris,  in  which  I  had  occasion  to  perform  the  operation 
of  paracentesis  cornea:  for  an  internal  inflammation,  rege- 

neration of  the  aqueous  humour  took  place  as  rapidly  and 

completely  as  is  usual  in  cases  in  which  the  iris  is  nor-' 
mally  existent, — and  to  another  fact,  viz.,  that  the  whole 
iris  has  been  torn  away  by  accident,  with  at  the  same 
time  loss  of  the  aqueous  humour,  but  in  which  case  the 

aqueous  humour,  notwithstanding,  has  been  duly  regene- 
rated. 

It  is  about  fifty  years  ago  since  the  value  of  this  opera- 
tion was  brought  under  the  notice  of  the  profession  by 

Mr.  Wardrop,  in  cases  especially  of  anterior  internal 
inflammation  of  the  eye  attended  by  dimness  of  the 
cornea.  Considering  that  the  dimness  of  the  cornea  was 
the  result  of  intraocular  pressure,  Mr.  W.  punctured  the 
cornea  and  evacuated  the  aqueous  humour  in  order  to 

relieve  this  pressure.  Mr.  W.  was  led  to  adopt  the  prac- 
tice by  reflecting  on  the  fact,  that  if  the  eye  of  a  sheep, 

for  instance,  be  squeezed  in  the  hand,  the  cornea  becomes 
dim,  but  resumes  its  transparency  when  the  pressure  is 
relaxed, 
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Whether  the  dimness  in  this  experiment  be  of  the  same 
nature  as  the  dimness  of  the  cornea  in  the  inflammations 

of  the  eye  under  notice  is  a  question  of  no  practical  con- 
sequence. It  is  enough  for  us  to  know  that  evacuation  of 

the  aqueous  humour  is  a  most  valuable  remedy  in  the 
treatment  of  corneitis  and  such  anterior  internal  inflam- 

mations as  involve  the  his  and  cornea. 

Such  inflammations  give  rise  to  more  copious  exudation 
of  aqueous  humour,  and  the  irritation  resulting  from  the 
intraocular  pressivre  occasioned  by  the  increased  accumu- 

lation keeps  up  the  disease,  and  opposes  the  beneficial 
operation  of  the  medicines  employed.  Believe  this  source 
of  irritation  by  evacuating  the  aqueous  humour,  and  the 
inflammation  will  begin  to  yield  to  the  action  of  the  medi- 

cines it  previously  resisted. 
Often  a  single  performance  of  the  operation  is  sufficient. 

Sometimes  the  operation  may  require  to  be  repeated  two 
or  three  times. 

I  have  over  and  over  again  proved  the  value  of  this 
operation  as  an  auxiliary  of  the  medicinal  treatment,  in 
cases  in  which  the  inflammation  was  very  stubborn,  and 
by  means  of  it  have  often  preserved  the  eye  from  imminent 
destruction. 

Iridectomy. — The  lateral  excision  of  a  piece  of  the  iris 
is  an  operation  which  has  been  long  practised  for  the  for- 

mation of  artificial  pupil,  and  has  of  late  years  been 
3specially  recommended  as  a  cure  for  glaucoma. 
When  treating  of  glaucoma,  I  shall  examine  the  claims 

of  the  operation  to  such  a  distinction.  Here  I  speak  of 
the  operation  only  in  so  far  as  it  has  been  found  a  means 
of  promoting  the  subsidence  of  certain  internal  inflamma- 

tions of  the  eye,  especially  arthritic  posterior  internal 
ophthalmia, — named  also  acute  glaucoma. 

In  performing  the  operation,  the  best  position  for  the 
patient  is  to  lie  on  his  back  on  a  table,  with  his  head  suffi- 

ciently raised.  In  this  position  the  patient's  head  is 
secured  against  any  sudden  backward  movement,  which 
might  be  fatal  to  the  eye  at  the  moment  the  iris  is  being 
drawn  out,  in  order  to  be  excised.  If  the  patient  is 
young,  or  not  sufficiently  firm,  it  will  be  found  necessary 
to  give  chloroform. 

Matters  being  thus  so  far  arranged,  the  surgeon,  hav- 
ing all  his  instruments  ready  at  hand,  takes  charge  of 

one  eye-lid,  and  his  assistant  of  the  other.  Then,  at  the 
sido  where  it  has  been  previously  determined  on  to  make 
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the  excision — usually  above — he  cuts  through  the  cornea, concentric  with,  and  on  the 
sclerotic  side  of,  its  clear  mar- 

gin, into  the  anterior  chamber, 
to  the  extent  of  about  a  quar- 

ter of  its  circumference.  This 
section  of  the  cornea  may  be 
effected  by  puncturation  and 
counter-puncturation  with  a 
cataract-knife,  as  in  making 
the  section  of  the  cornea  for 
extraction  of  the  cataract;  or 
by  a  single  puncture  by  means 

TV  1H |  I         of  this  lancet-shaped  knife. 
(Fig.  35.) 
Tho  section  of  the  cornea 

having  been  made,  the  neces- 
sary result  is  escape  of  the 

aqueous  humour.  Another 
result,  which  generally  takes 
place,  is  prolapse  of  the  iris; 
that  membrane  being  forced 
out  through  the  opening  in 
the  cornea  by  the  gush  of 
aqueous  humour  which  takes 
place  at  the  moment  of  com- 

pleting the  section. 
If  the  his  protrudes,  the  se- 

cond step  of  the  operation  is 
performed  by  simply  seizing 

Fia.  36.        the  protruding  iris  with  a  fine 
forceps,  such  as  this  (Fig.  36), 

and  dragging  it  further  out,  so  that  its  pupillary 
margin  may  be  included  in  the  piece  excised. 

If,  on  the  contrary,  the  iris  does  not  of  itself 
protrude  through  the  opening,  and  cannot  be 
made  to  do  so  by  gentle  pressure  on  the  eye, 
it  is  necessary  to  enter  the  point  of  the  for- 

ceps closed  a  little  way  into  the  anterior  cham- 
ber, and  then,  opening  the  instrument,  to 

seize  the  iris  by  pinclung  it  up,  and  drag 
it  gently  out  to  the  necessary  extent.  In 
performing  this  manoeuvre,  we  must  take  care 
not  to  push  on  the  point  of  the  forceps  so  far 

Fia.  35.    as  the  pupillary  margin  of  the  his,  for  fear 
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U  •wounding  the  capsule  of  the  lens— a  wound  of  which 
nembrane  would  induce  opacity  of  the  lens. 
The  excision  of  the  protruded  piece  of  iris  is  effected 

iy  means  of  this  well-known  form  of  scissors,  curved  on 

:he  flat.  (Fig.  37.)    In  perfonning  this  act,  the  scissors 

Fig.  37. 

re  to  be  held,  of  course,  with  the  convexity  of  the  curve 
ext  the  cornea,  and  with  their  length  at  right  angles  to 
lie  line  of  the  section  of  the  cornea,  in  order  not  to  run 

he  slightest  risk  of  including  a  bit  of  the  flap  of  the 
ornea  in  the  excision. 

When  the  eye  and  his  are  otherwise  healthy,  there  is 
ttle  or  no  bleeding  from  the  cut  iris.    Matters  are  diffe- 
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rent  when  the  operation  of  iridectomy  is  performed  in 
the  circumstances  under  which  it  is  spoken  of  here.  The 
iris,  being  in  common  with  other  parts  of  the  eyeball  the 
seat  of  great  venous  congestion,  blood  usually  escapes  in 
that  case  in  veiy  considerable  quantity — so  great  as  to 
fill  the  aqueous  chambers. 

The  operation  being  completed,  what  is  the  state  of  the 
eye  ?  By  the  evacuation  of  the  aqueous  humour,  the 
vitreous  body  and  lens  are,  by  the  elastic  reaction  of  the 
coats  of  tho  eyoball,  pressed  forward  against  the  remaining 
portion  of  the  iris,  and  this,  again,  against  the  cornea. 

Tho  edges  of  tho  corneal  incision  veiy  quickly  adhere, 
so  that  when  the  eye  is  examined  the  second  day  after 
tho  operation,  it  is,  perhaps,  found  that  union  has  taken 
placo ;  and  that,  as  a  consoquence  of  the  closure  of  the 
opening  in  tho  cornea,  the  aqueous  humour  has  reaccu- 
mulated,  and  that  tho  cornoa  is  thus  again  plump. 

Tho  blood  effused  into  tho  aqueous  chambers  at  the 
tiino  of  tho  oporation  disappears  by  absorption — usually 
in  a  very  short  time. 

Tho  patient  commonly  recovers  from  the  operation  in  a 
few  days. 

As  to  tho  modo  in  which  subsidence  of  inflammatory  con- 
gest ion  i  if  tho  choroid  and  retina  is  promoted  by  iridectomy : 

Founding  my  opinion  on  what  I  have  observed  in  the 
course  of  my  researches  on  the  state  of  the  blood  and  the 
blood-vessels  in  inflammation,  I  believe  that  the  excision 
of  (ho  bit  of  iris  and  the  consequent  evacuation  of  a  small 
quantity  of  blood  act  by  relieving  the  congestion  of  the 
choroid  and  retina,  and  thereby  promoting  in  them  a  freer 
circulation.  In  fact,  it  is  in  a  similar  manner  also  that 
scarification  of  the  palpebral  conjunctiva  operates  so 
beneficially  when  that  membrane  is  in  a  state  of  great 
inflammatory  congestion.  It  is  not  the  mere  loss  of  blood 
that  does  good,  for  that  is  insignificant,  but  the  emptying 
of  some  of  the  vessels,  permitting  of  the  re-establishment 
of  the  circulation  in  its  activity  in  the  part  generally. 
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Section  m.— TnE  Ophthalmia. 

Ophthalmic  inflammations,  considered  as  a  class,  may 
>  >e  divided  into  four  orders,  viz.  : — 

I.  Ophthalmia  externa. 
II.  Ophthalmia  interna  anterior. 

III.  Ophthalmia  interna  posterior. 
IV.  Panophthalmitis. 

The  genera  of  these  orders  are  distinguished  and  desig- 
nated according  to  the  particular  structure  which  is  the 

hief  seat  of  the  inflammation — I  say  the  chief  seat,  for 

I he  inflammation  is  seldom  confined  altogether  to  a  single tructure. 

Ophthalmia  externa  thus  comprehends,  according  as 
he  conjunctiva,  sclerotica,  or  cornea  is  the  chief  seat  of 
he  inflammation,  the  genera 

Conjunctivitis. 
Sclerotitis. 
Cor  neitis. 

Ophthalmia  interna  anterior,  on  the  same  principle, 
(l  omprehends  the  genera 

Aquo-capsulitis. 
Iritis. 

Kyklitis. 

Ophthalmia  interna  posterior,  again,  comprehends  the 
J  enera 

Choroiditis. 
Retinitis. 

Vitreo-capsulitis. 
Zonulitis. 

Panophthalmitis  is  hoth  order  and  genus. 

I  The  circumstances  which  principally  distinguish  and 
I  ive  name  to  the  species  and  varieties  of  tho  ophthalmia? 
re— 1,  tho  particular  part  affected  of  the  structure  which 
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is  the  chief  seat  of  the  inflammation — 2,  the  structures 
which  are  co-affected — 3,  the  nature  of  the  exciting  cause 
— i,  the  state  of  the  constitution,  or  the  constitutional 
disease  by  which  the  inflammation  appears  to  be  modified 
— 5,  the  nature  of  the  event  of  the  inflammation. 

Cases  of  ophthalmia  are  of  constant  occurrence  in 
which  there  have  been  repeated  attacks  of  inflammation 
throughout  a  series  of  years,  and  of  which  the  result 
consists  in  various  changes  of  structure  and  affections  of 
sight,  but  of  which  cases,  the  phonomena,  objective  and 
subjoctive,  are  such  that  they  can  scarcely  be  referred  to 
auy  particular  heading. 

Order  I. — ophthalmia  externa. 

Tho  ordor  of  ophthalmia  oxtorna  comprehends  the 
gonora  conjunctivitis,  sclerotitis,  and  comeitis.  Each  of 
these,  as  has  been  shown,  may  bo  more  or  less  compli- 

cated with  somo  degreo  of  tho  other ;  but  when  the  con- 
junctiva and  sclerotica,  or  conjunctiva  and  cornea,  or  the 

conjunctiva,  sclerotica,  and  cornea,  are  equally  affected 
at  tho  samo  time,  then  tho  case  must  be  considered  as 
coming  under  tho  head  of  a  fourth  genus,  viz.,  compound 
external  ophthalmia. 

Genus  L — CONJUNCTIVITIS. 

The  species  of  conjunctival  ophthalmia  are:— pustular, 
catarrhal,  the  different  forms  of  purulent  ophthalmia — viz., 
Egyptian,  gonorrheal,  ophthalmia  neonatorum — to  which 
may  be  added  the  ophthalmia  sometimes  met  with  in 
female  children  in  connexion  with  puromucous  vaginal 
discharge — pseudo-membraneous  or  diphtheritic  ophthalmia, 
and  erysipelatous  ophthalmia. 

1st. — Pustular  ophthalmia* 
This  name  is  confined  to  the  cases  in  which  the  pustules 

are  situated  on  the  sclerotic  conjunctiva — a  tenth  or  a 
twentieth  of  an  inch  from  the  margin  of  the  cornea,  or 
close  to  the  margin  of  the  cornea,  but  not  on  the  cornea. 

Objective  symptoms. — To  the  objective  description  of 
pustular  inflammation  of  the  conjunctiva  above  given 

*  Aphthous  or  papular  or  herpetic  coujunctivitis. 
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pp.  101),  all  that  requires  to  be  added  here  is,  that  the 
oruea  is  quite  clear — that  there  is  no  decided  lacrymation, 
hough  a  now  of  tears  is  readily  excited  by  the  movements 
f«f  the  eye — and  that  there  is,  with  congestion  of  the 
palpebral  conjunctiva,  an  increased  Meibomian  discharge, 
ufhcient,  perhaps,  to  cause  gluing  together  of  the  eye- 
lishes  over  night. 

Subjective  symptoms. — There  is  not  the  shghtest  intoler- 
mce  of  light,  or  perhaps  any  other  local  inconvenience, 
>xeept  a  sensation  like  that  from  a  foreign  body  in  the 
yye,  which  is  excited  by  the  pustule  and  its  enlarged 
•  essels.  It  is  not,  however,  distressing,  in  consequence 
:f  the  general  sensibility  of  the  conjunctiva  not  being 
\xalted. 

Constitutional  symptoms. — There  is  Httle  or  no  constitu- 
■  ional  disturbance. 
When  pustules  present  themselves  close  to  the  margin 

•  f  the  cornea  (p.  105),  the  subjective  symptoms  may  be 
!  s  sbght  as  above  described ;  but  the  case  in  which  this 

ccurs  is  apt  to  pass  into,  if  it  is  not  ah'eady,  one  of 
crofulo-catarrhal,  or  of  phlyctenular  corneitis,  or  com- 
lon  scrofulous  ophthalmia,  which  is  attended  with  great 
rtolerance  of  Hght  and  lacrymation. 
Causes. — Pustular  ophthalmia  occurs  in  children  and 

oung  adults,  especially  females.    It  is  usually  excited  by 
exposure  of  the  eye  to  a  draught  of  air.    In  a  little  boy, 

■  >r  example,  it  was  brought  on  by  looking  through  the 
•  eyhole  of  a  door  and  receiving  on  the  eye  the  current  of 
•  ir  passing  through. 
Diagnosis  and  prognosis. — Practically,  it  is  of  import- 
nce  not  to  confound  pustular  ophthalmia  with  phlyc- 

|  miliar.  In  the  former,  the  appbeation,  two  or  three 
I  mes  repeated,  of  some  irritating  collyrium,  will  seldom 
r  ill  to  cure ;  whereas  in  the  latter,  the  curability  is  en- 

l  j-ely  different.  Seeing  that  when  the  pustules  are  at  the 
I  largin  of  the  cornea,  the  case  is  apt  to  be  mixed  up  with 
|  hlyctenular  ophthalmia,  the  curability  is  under  such 
I  ircumstances  modified.  The  combination  with  catarrhal 
.1  r  scrofulo-catarrhal  ophthalmia,  has  not  so  great  a  niodi- 
[  /ing  influence. 
I  Treatment.— Any  appbeation,  such  as  the  nitrate  of 
I  Iver  drops  (p.  83),  or  red  precipitate  salve  (p.  85),  or,  as I  ̂commended  by  Dr.  Foucher,  in  the  French  translation 
J  f  this  work,  a  solution  of  tannin  (gr.  x. — xx.),  in  gly- 
I  wine  (Bj).  &c,  appbed  to  the  eye,  at  intervals  of  a  day 
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or  two,  will  in  general  suffice  for  the  cure.  The  vascular 
congestion  speedily  disappears,  and,  pari  passu,  healing  of 
the  abrasion  left  by  the  pustule  takes  place.  All  the 
general  treatment  that  may  bo  necessary,  is  a  dose  of 
hydrargyrum  cum  creta,  followed  by  a  purgative  and 
afterwards  a  tonic. 

The  above  treatment  is  applicable,  though  not  so  rapidly 
effectual,  when  pustular  is  combined  with  catarrhal  or 
scrofulo-catarrhal  ophthalmia.  When  pustular  is  com- 

plicated with  phlyctenular  ophthalmia,  the  treatment  is 
that  applicable  to  the  latter. 

2nd. — Catarrhal  ophthalmia  * 

Catarrhal  ophthalmia  is  usually  considered  the  type  of 
conjunctival  inflammation ;  for  it  is  the  form  which  in- 
llammation  of  tho  conjunctiva,  excited  by  other  causes 
besides  atmosphoric  influence— injury,  for  example— is 
most  prono  to  assume. 

Objective  symptoms. — Tho  eyelids  are  somewhat  red  and 
swollon,  ospocially  at  their  edges — tho  upper  eyelid  may 
bo  so  much  swollon  as  to  overlap  the  edgo  of  the  lower. 
Tho  wliito  of  tho  oye  is  bloodshot,  and  on  examination 
this  is  found  to  be  owing  to  tho  reticular  vascular  injec- 

tion above  described,  as  characteristic  of  inflammatory 

congestion  in  tho  conjunctiva  (p.  105).  Besides  the  vas- 
cular injection,  there  aro  sometimes  interspersed  spots  of 

ecchymosis  (p.  106). 
On  everting  the  lower  eyelid,  it  is  seen,  that  towards 

tho  palpobral  sinus,  tho  redness  of  the  sclerotic  conjunc- 
tiva is  more  intense,  and  that  the  palpebral  conjunctiva, 

at  the  same  time  that  it  is  very  red,  is  thickened  and 

velvety-looking.  The  semilunar  fold  and  lacrymal  car-  1 
uncle  are  red  and  swollen.    (Plate  I.,  fig.  1.) 

In  the  severer  cases,  in  which  the  vascular  injection  of 
the  sclerotic  conjunctiva  extends  to  the  very  margin  of  the 
cornea,  there  may  be  some  degree  of  chemotic  elevation 
of  the  conjunctiva,  especially  at  the  lower  margin  of  the cornea. 

The  cornea  may  remain  quite  clear,  and  the  colour  and 
activity  of  the  his  unchanged. 

There  is  at  first  watering  of  the  eye,  the  result,  partly, 

*  Simple  conjunctivitis.  —  Blepliarophthalmo-coDj'unctivitis  ca- tarrhalis. — Ophthalmia  purulenta  mitior. 
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:f  the  serous  exudation  from  the  conjunctiva,  above  men- 
tioned (p.  106),  but  b}r-and-by  a  puromuculent  discharge 

akcs  place.    The  matter  accumulates  in  greater  or  less 
uantity  at  the  inner  corner  of  the  eye,  and  in  flakes  in 
he  palpebral  sinuses.    On  everting  the  lower  eyelid,  a 

ake  of  exfoliated  epithelium,  with  pui'omucus,  will  per- 
aps  be  seen.  Eilms  of  this  matter,  getting  on  the  surface 

tf  the  cornea  every  now  and  then,  occasion  transitory 
iimness  and  iridescence  of  vision.    The  eyelashes,  also, 
i  re  besmeared  with  the  secretion  ;  but  another  source  of 
lie  matter,  which  is  found  iucrusting  them,  and  gluing 
lie  eyelids  together  over  night,  is  the  secretion  of  the 
[[eibomian  glands,  which  is  poured  out  in  increased 
uantity. 
The  watering  of  the  eye  at  the  commencement,  as  has 
een  hinted,  does  not  appear  to  be  wholly  the  result  of 
.crymation,  but  partly  of  serous  exudation  from  the  con- 
3sted  vessels  of  the  conjunctiva.    A  flood  of  tears,  how- 
rver,  occasionally  takes  place. 
Subjective  symptoms. — Itchiness  and  smarting  at  the 

orders  and  angles  of  the  eyelids,  heat,  and  the  sensation 

'■if  a  foreign  body  were  in  the  eye,  are  the  subjective 
mptoms  which  usually  usher  in  an  attack  of  catarrhal 

'  >hthalrnia. 
There  is  not  much  intolerance  of  light,  though  there  is 

[(greater  or  loss  desire  to  shade  the  eye,  and  a  feeling  of 
•  3akness  of  it.  The  eyelids  feel  stiff,  heavy,  and  tense, 

'hen  the  upper  overlaps  the  lower,  a  very  disagreeable msation  is  experienced. 

'  The  discharge  of  tears,  which  occasionally  takes  place, 
followed  by  temporary  relief ;  and  when  the  puromucu- 
lt  secretion  is  estabhshed,  the  itchiness  and  smarting  of 

i  e  edges  of  the  eyelids,  and  the  sensation  as  if  a  foreign 
■  >dy  were  in  the  eye,  are  relieved. 
There  may  be  pain  across  the  forehead,  and  in  the 

.  gion  of  the  frontal  and  maxillary  sinuses,  but  there  is 
>  pain  like  rheumatism  around  the  orbit  nor  in  the 

)  I  tuples. 
i 1  An  exacerbation  of  the  symptoms  takes  place  towards 
1  ening ;  but  the  sensation  as  if  a  foreign  body  were 

the  eye,  is  felt  much  on  first  moving  the  eye  in  the 
I  orning. 
I  Constitutional  symptoms. — In  general,  there  is  not  much 

any  constitutional  disturbance  ;  but  the  patient  may  be 
1  the  same  time  affected  with  a  general  catarrh. 
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The  following  is  a  good  example  of  a  case  of  catarrhal 
ophthalmia : — 

A.  B.,  set.  26.  One  day,  about  noon,  felt  a  tickling  in 
the  eye,  which  gradually  increased  until  it  passed  into 
severe  pain,  as  if  sand  were  in  the  eye.  Towards  midnight 
the  distress  became  very  great,  entirely  preventing  sleep. 
Next  day  when  the  patient  applied  for  advice,  I  found  on 
examination  great  vascular  injection  of  both  palpebral 
and  ocular  conjunctiva,  with  patches  of  ecchymosis  in  the 
latter.  Cornea  quite  clear.  Iris  and  pupil  natural.  Little 
or  no  intolerance  of  bght.  Some  lacrymation.  Pain 
across  the  forehead,  but  none  in  the  temples.  Bowels 
confined.    Labouring  under  general  catarrh. 

Predisposing  causes. — The  patient  may  be  of  any  age,  of 
cither  sex,  and  otherwise  healthy ;  but  it  is  often  the  case 
that  he  lias  been  for  some  timo  out  of  health,  or  has  been 
over-exorting  the  eyes. 

Exciting  causes. — This  form  of  inflammation,  though  j 
conventionally  called  catarrhal,  may  be  excited,  as  above 
mentioned,  by  irritation  or  injury  of  the  conjunctiva.  It 
is  in  the  majority  of  instances,  however,  excited  by  atmo- 
spheric  influence.  In  this  case  it  may  occur  epidemically. 
In  some  placos  it  is  so  common,  that  it  might  be  consi-  I 
dered  endemic.    Under  these  circumstances,  it  is  usually 
of  a  very  severe  form,  partaking  more  of  the  characters  of  I  j| 
Egyptian  ophthalmia  in  its  milder  degrees — like  which,  J  J 
also,  it  sometimes  appears  to  spread  by  contagion. 

Very  generally  both  eyes  are  affected,  but  one  is  usually  n 
more  so  than  tho  other. 

Diagnosis. — Simple  catarrhal  is,  in  general,  distinguished  J 
from  the  other  forms  of  puromucous  ophthalmia,  in  not  II 
presenting  such  a  degree  of  redness  and  swelling  of  con-  J 
junctiva,  copiousness  of  the  puriform  discharge,  nor  swell-  I 
ing  of  the  eyebds,  and  by  the  circumstances  under  which 
it  occurs. 

The  ophthalmise  from  which  catarrhal  conjunctivitis  i 
requires  to  be  principally  distinguished,  are  phlyctenular 
and  cataiTho-rheumatic,*  the  former  occurring  m  young  s 
persons,  the  latter  in  adults. 

*  Catarrhal  ophthalmia  is  not  likely  to  be  confounded  with  rheu- 
matic  ophthalmia  or  sclerotitis.    The  difference  in  the  seat  and 
character  of  the  vascular  injection  has  been  above  pointed  out 
(pp.  19,  109),  and  the  difference  in  the  accompanying  pain  (pp.  61,  j 130.) 
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In  phlyctenular  ophthalmia,  the  conjunctival  vessels, 
which  are  injected,  are  few  in  number,  aud  ramify  singly 
or  in  detached  fasciculi  towards  the  conjunctival  circum- 
corneal  network,  which  may  be  completely  or  partially 
injected.  There  is  also  some  sclerotic  circumcorneal 
injection.  The  general  expression  of  the  redness  in 
phlyctenular  ophthalmia  is  thus,  different  from  what 
obtains  in  catarrhal  ophthalmia,  a  faint  blush  on  one  side 
or  all  round  the  cornea,  shaded  off  towards  the  circumfer- 

ence of  the  eyeball,  together  with  a  fasciculus  of  vessels 
perhaps,  proceeding  to  some  point  on  the  cornea  where 
there  is  an  ulcer.    (Plate  I.,  fig.  3.) 

In  phlyctenular  ophthalmia,  the  cornea,  which  is  the 
essential  seat  of  the  disease,  early  becomes  suffused,  or 
presents  phlyctenule?,  which,  bursting,  leave  ulcers.  In 
catarrhal  ophthalmia,  although  ulceration  of  the  cornea 
may  eventually  take  place,  the  cornea  is  quite  unaffected 
at  first. 

In  phlyctenular  ophthalmia  there  may  bo  little  or  no 
increase  of  the  Meibomian  secretion,  or  of  the  mucous 
secretion  of  the  conjunctiva,  which  are  such  prominent 
characters  in  catarrhal  ophthalmia.  But  in  phlyctenular 
ophthalmia  there  is  great  lacrymation  and  intolerance  of 
light ;  whereas,  in  catarrhal  ophthalmia,  these  symjjtoms 
are  slight  or  altogether  absent. 

But  it  is  to  be  remarked  that  phlyctenular  and  catarrhal 
ophthalmia?  may  occur  in  combination,  constituting  scro- 
fulo- catarrhal  ophthalmia.  Catarrhal  may  also  occur  in 
combination  with  pustular  ophthalmia.  Cases  even  occur 
of  a  combination  of  catarrhal,,  pustular,  and  phlyctenular 
ophthalmice. 

The  differences  between  catarrhal  and  catarro-rhou- 
matic  ophthalmia?  are  : — In  catarrhal  ophthalmia,  there  is 
simply  conjunctival  injection — in  catarrho-rheumatic,  both 
conjunctival  and  sclerotic.  Hence,  while  in  catarrhal 
ophthalmia,  the  sclerotic  is  observed  white  under  tho 
vascular  network  of  the  conjunctiva,  it  is  pink  in  catarrho- 
rheumatic  ophthalmia. 

"While  in  catarrhal  ophthalmia,  unless  severe  and  of long  continuance,  the  cornea  is  clear,  and  the  colour  and 
motions  of  the  iris  natural,  in  catarrho-rheumatic  oph- 

thalmia, the  cornea  appears  muddy,  and  not  unfrequently 
presents  a  phlyctcnula  or  ulcer,  and  the  ilia  is  discoloured, 
and  pupil  sluggish.  There  is  considerable  intolerance  of 
light  in  catarrho-rheumatic  ophthalmia ;  and  instead  of M 
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the  pain  aoross  the  forehead,  or  in  the  frontal  sinuses, 
which  may  oxist  in  catarrhal  ophthalmia,  there  is  more 
or  less  severe  oii-cumorbital  or  temporal  pain,  aggravated 
when  the  patient  is  warm  in  bed. 

Prognosis. — Catarrhal  ophthalmia,  in  its  simpler  forms, 
is  in  general  readily  subdued ;  and  that  in  a  week  or  a 
fortnight.    In  its  severer  forms,  if  neglected  or  improperly 
treated,  ulceration  of  the  cornea  may  take  place,  and, 
above  all,  the  palpebral  conjunctiva  is  extremely  apt  to 
be  left  in  a  state  of  chronic  inflammation — itself  thickened, 
and  its  papillae  onlarged — a  state  which  keeps  up  irrita- 

tion of  the  eye,  and  which  may  lead  to  vascularity  and  |(| 
opacity  of  tho  conjunctiva  corneao.    In  this,  as  also  in  the  Ifl 
other  puromucous  ophthalmioo,  entropium  and  ectropium  I 
aro  not  unfrequent  results. 

Treatment. — In  the  simpler  forms  of  this  ophthalmia,  if  | 
the  case  is  seen  at  tho  very  commencement,  an  attempt  . 
should  bo  made  to  subdue  the  inflammation  by  soothing  hi 
treatment.    For  this  purpose,  rest,  quiet,  and  restricted  at 
diet  should  be  enjoined,  and  a  purgative  of  calomel  and  III 
jalap,  for  oxample,  proscribed;  or  an  emeto-cathartic,  f'l 
especially  if  thoro  is  moro  than  usual  sensibibty  to  the  II 

light — two  grains  of  tartar  emetic,  and  an  ounce  of  Epsom  'J 
salts,  may  be  dissolvod  in  half  a  pint  of  water,  and  two  or  I 
three  table-spoonfuls  of  the  solution  taken  every  half  hour  [[J 
until  vomiting ;  aftor  which  tho  same  dose  every  four  or  M 
six  hours  only. 

As  applications  to  the  oyo,  lotions  of  tepid  water  three  LI 
or  four  times  a  day,  or,  if  more  agreeable,  the  continued 
application  of  cold.    Tho  continued  application  of  cold 
lotions,  however,  it  is  to  be  remarked,  is  apt,  in  middle- 1 
aged  persons  particularly,  to  excite  sclerotic  inflamma-  ; 
tion,  and  thus  convert  a  catarrhal  into  a  catarrho-rheu-  } 
matic  ophthalmia.     As  an  occasional  application,  cold  I 
water  is  not  well  adapted.    When  used  as  such,  an  un-  f 
comfortable  sensation  of  heat  in  the  eye  is  felt  soon  after ; 
whereas,  when  tepid  water  has  been  used,  the  eye  for  a| 
time  feels  pleasantly  cool.    At  bed-time  the  borders  oi  I 
the  eyelids  are  to  be  anointed  with  simple  ointment. 

Under  this  soothing  treatment,  the  inflammation  will 
sometimes  subside  without  any  thing  further  being  neoes-jt 
sary  ;  but  if  resolution  does  not  begm  to  take  jilace  withir) 
twenty-four  bours  or  so,  irritating  collyria  will  require  td 
be  used.  The  nitrate  of  silver  solution,  for  example,  majj 
be  dropped  into  the  eye  every  other  day,  and  the  alumj 
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efaloride  of  mercury,  or  lapis  divicus  lotion,  •without 
ldition  of  vinum  opii  'p.  *1„  used  tepid,  to  bathe  the 

three  times  a  <lay.  At  bed-time  the  borders  of  the 
'elifJii  may  be  anointed  with  the  weak  red  precipitate 

lve  (p.  6o*;. If,  notwithstanding  this  treatment,  the  inflammation 
T&brts,  it  will  be  proper  to  apply  leeches — about  six 
ound  the  eye,  or  each  eve,  if  both  be  affected. 
In  the  severer  forms  of  the  complaint,  blood  should  be 
once  abstracted,  either  by  leeches*  as  above,  or  if  the 

itient  be  robust,  by  venesection,  followed  up.  if  necee- 

irj*,  by  Iwchfff,    Tmf  treatment  will  save  much  rabao 
lint  inconvenience  from  a  thickened  state  of  the  pal- 
abxal  conjunctiva.    After  the  bleeding,  a  pediluviuia, 

id  some  diaphoretic,  such  as  Dover's  powder,  at  bed- 
mc,  are  to  be  prescribed,  and  a  purgative  draught  in 
io  morning.    Locally,  the  same  treatment  as  above 
idicated. 

Ah  the  inflammation  remits,  the  redness  of  the  scle- 
itic  conjunctiva  becomes  less  and  less  until  it  has  quite 
isappeared ;  but  though  this  has  taken  place,  consider- 
jle  ingestion  may  still  be  presented  by  the  palpebral 
>njunctiva,  with  enlargement  of  its  papilkfc.  If  this 
ate  of  the  palpebral  conjunctiva  continue  obstinate,  blis- 
rs  behind  the  ears,  scarification  of  the  palpebral  con- 
nctiva,  and  the  pencilling  of  it  ■with  the  strong  red  pre- 

ntate  ointment,  will  be  usefuL  "When  the  palpebral 
njunctiva  is  merely  left  relaxed  and  thickened,  pen- 

ding it  a  few  times,  at  intervals  of  two  or  three  days, 
th  vinum  opn,  pure,  or  diluted  with  one  or  two  waters, 

with  the  lapis  divinus  drops,  -will  do  good.    A  return 
generous  diet,  and  the  use  of  tonics,  are  at  the  same 
lie  to  be  enjoined. 

3rd. — Effyptian  ophthalmia* 

This  Is  the  disease  of  the  eyes  which  so  severely  affected 
e  English  and  French  troops  in  Egypt,  and  aLso  after 
eir  return  thence,  and  which  has  since  ra^ed  in  the 
mies  of  almost  all  the  states  of  Europe. 
The  palpebral  conjunctiva  and  semilunar  fold  are  espe- 

♦  Granular  or  contagion*  ophthalmia.— Ophthalmia  purulenta ivior. — Ophthalmia  militant,  &/;. il  2 
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cially  the  focus  of  the  disease ;  being  the  parts  which  are 
from  the  first,  and  continue  to  the  last  affected,  whatever 
other  parts  may  he  also  involved.  But  though  the  in- 

flammation may  thus  remain  almost  entirely  confined  to 
the  palpebral  conjunctiva,  it  is  peculiarly  disposed  to  ex- 

tend, and  that  with  great  violence,  to  the  ocular  conjunc- 
tiva, and  even  to  the  proper  tunics  of  the  eyeball  itself.  On 

this  extension  of  the  inflammation,  depends  the  rapid 
destnictiveness  to  tho  eye,  which  has  so  lamentably  cha- 

racterised the  disease. 

Different  degrees  of  tho  ophthalmia — a  first,  a  second, 
and  a  third  degree — are  accordingly  recognised. 

In  tho  first  degree,  the  inflammation  is  still  in  a  great 
measure  confined  to  tho  palpebral  conjunctiva  and  eeiiii- 
hinar  fold  ;  and,  though  (hero  are  flakes  of  puroniucous 
socrotion  suspendod  in  tho  tears,  there  is  no  decided  ble- 
norrhooa. 

In  the  second  degree,  tho  inflammation  has  extended  to 
the  ocular  conjunctiva,  which  is  raised  up  by  exudation 
into  a  chemotic  ridge  at  tho  margin  of  the  cornea — usually 
the  lower  first — and  thoro  is  more  or  loss  blenorrhoca,  or 
dischargo  of  puriform  matter  (not  mixing  uniformly  with 
tho  tears). 

In  tho  third  degree,  tho  chemosis  is  complete,  the  eye- 
lids are  enormously  swollen,  there  is  profuse  discharge  of 

mucopurulent,  or  actually  purulent,  matter  (mixing  uni- 
fonnly  with  tho  tears),  and  the  proper  tunics  of  the  eye- 

ball are  either  already  involved,  or  in  imminent  danger  o" becoming  so. 
The  disease  may  not  advance  beyond  the  first  degree, ! 

but  become  chronic,  or  it  may  at  once  pass  into  the  severe: 
degrees.    In  its  chronic  state  it  is  still  ready,  on  the  ap 
plication  of  any  oxciting  cause,  to  pass  into  the  severe: 
degrees. 

The  second  degree  may  arise  at  once  as  such,  or  be  de 
veloped  from  the  first  degree. 

The  second  degree  has  a  great  tendency  either  to  beeom 
chronic  or  to  pass  into  the  third  degree,  and  this  especial! 
if  neglected  or  improperly  treated.  The  third  degree,  in 
deed,  generally,  if  not  always,  arises  by  a  sudden  aggra 
vation  of  all  the  symptoms  from  the  milder  degrees,  espe, 
cially  the  second. 

The  morbid  development  on  the  conjunctiva  of  the  eye) 
lids  and  palpebral  sinuses  of  what  are  called  granulation* 
is  an  early  and  important  effect  of  the  inflammation.  Thl 

I 
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■  nature  of  these  granulations  has  been  above  pointed  out 

(page  107.)    Plate  I.,  fig.  2.— Plate  II.,  fig.  L 
The  development  of  a  granular  state  of  the  palpebral 

conjunctiva  is  often  the  result  of  long  continued  but  sbght 
congestion — so  slight  as  scarcely  to  have  attracted  the 

patient's  attention.  Hence  it  has  been  maintained,  that 
the  formation  of  granulations  takes  place  independently 

.  of  inflammation ;  and  when,  in  such  cases,  ophthalmia 
I'  declares  itself  in  a  decided  form,  it  has  been  alleged  to  be 
.  an  effect  or  symptom  of  the  granular  state  of  the  palpebral 
I  conjunctiva.    But  this  is  incorrect. 

Both  eyes,  commonly,  are  affected,  though  one  may 
•  suffer  more  than  the  other.  When  both  eyes  become 
affected,  there  is  often  an  interval  of  some  days  between 
their  first  invasion. 

The  lower  eyelid  is  usually  first  affected,  but  the  upper 

\  soon  becomes  so  and  suffers  more  than  the  lower — it,  in- 
deed, remains  the  nest  of  the  disease. 

Local  symptoms  in  first  and  second  degrees. — The  first  and 
second  degrees  of  Egyptian  ophthalmia  do  not  essentially 

differ  in  their-  symptoms,  either  objective  or  subjective, 
from  the  milder  and  severer  forms  of  catarrhal  ophthalmia, 
excejt  in  the  granular  state  of  the  conjunctiva,  which, 
though  it  does  in  some  degree  exist  in  inveterate  cases  of 
.catarrhal  ophthalmia,  presents  itself  in  Egyptian  oph- 
I  thahria  even  from  the  first,  and  remains  to  the  last,  so 
r  that  it  is  justly  considered  the  peculiar  characteristic  of 
the  disease. 

Constitutional  symptoms  in  first  and  second  degrees. — In 
general,  there  is  no  constitutional  disturbance — no  fever 
—no  Loss  of  appetite.    When  such  do  occur,  they  depend 

;?i  :ather  on  the  idiosyncrasy  of  the  patient  than  on  the 
ffl  lisease. 

Objective,  symptoms  in  the  third  degree. — -In  the  third 
■  legrce,  the  eyelids,  especially  the  upper,  are  very  much 
■  swollen,  sometimes  enormously  so,  tense,  livid,  and  hot. 
Ji  The  upper  eyelid  hangs  down  over  the  lower. 
&      If  an  attempt  be  made  to  open  the  eyelids,  or  even 

't   vhen  the  patient  makes  any  effort  whatever,  protrusion ■f-  >f  the  conjunctiva  of  the  palpebral  sinuses,  and  eversion 
if  the  eyelids,  are  apt  to  take  place,  in  consequence  of 

l  he  swollen  and  sarcomatous  state  of  the  conjunctiva,  as 

-•I  roll  as  the  effusion  beneath  it.    The  eversion  of  the  e'ye- a  ids  is  at  first  reducible,  but  by-and-by  it  may  cease  to e  so. 
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The  semilunar  fold  and  lacrymal  caruncle  are  so  red 
and  swollen,  as  to  look  like  sarcomatous  excrescences 
rather  than  natural  structures. 

The  sclerotic  conjunctiva,  likewise  red  and  swollen,  is 
raised  up  liko  a  wall  all  round  the  cornea,  which  thus 
appears  half  buried  [chemosis).  The  cornea  may  be  as  yet 
unaffected. 

Aftor  somo  hours,  the  secretion  of  the  conjunctiva,  which 
was  sero-muculent,  becomes  muco-purulent,  or  actually 
purulent  (mixing  uniformly  with  the  tears),  and  is  poured 
out  in  such  quantity,  that  it  is  constantly  flowing  down 
the  cheek.  If  the  eyelids  are  suddenly  opened,  the  matter 
bursts  out  in  a  torrent. 

An  oozing  of  blood  readily  takes  place  from  the  con- 
junctival surface. 

The  inflammation  does  not  remain  confined  to  the  con- 
junctiva, but  extends  to  the  proper  tuuics  of  the  eyeball, 

the  sclerotica,  tho  comoa,  and  even  the  internal  furies. 
When  the  oyolids  admit  of  being  opened,  tho  implication 
of  the  cornoa  can  be  soen,  but  that  of  the  other  parts  is 
inferred  from  the  subjective  symptoms.  When  tho  eye- 

lids cannot  bo  opened,  and  tho  cornea  seen,  someming 
may  be  inferred  as  to  tho  degrco  to  which  it  has  suffered 
from  tho  state  of  tho  discharge ;  if  ill-conditioned,  there 
is  reason  to  dread  mischief  to  it. 

Tho  cornea,  though  it  sometimes  escapes  immediate 
material  injury,  is  the  part  most  subject  to  the  destructive 
effects  of  the  inflammation.  It  becomes  more  ot  less 

opaque  from  exudation  into  its  substance.  Its  conjunc- 
tival layer  may  become  thickened,  opaque,  vasculai,  and 

covered  with  fungous  excrescences, — or  phlyctenulaj  form, 
burst,  and  run  into  perforating  ulceration,  which  is 
followed  by  prolapsus  iridis.  In  the  worst  cases,  the 
cornea  becomes  wholly  infiltrated  with  exuded  matter, 
and  is  rapidly  and  completely  destroyed  by  ulcera-l 
tion,  or  by  mortification  and  sloughing.  Sometimes  it 
bursts,  but  probably  not  before  being  thinned  by  ulcera- 

tion. Even  if  it  should  have  escaped  these  destruc- 
tive effects,  an  ulcerated  trench  will  probably  be  found, 

when  the  swelling  of  the  parts  subsides,  at  the 

place  where  it  was  pressed  on  by  the  chemosed  conjunc-j tiva. 

Subjective  symptoms  in  the  third  degree. — The  severity  o: 
the  subjective  symptoms  in  this  degree  of  the  disease,  li 
principally  owing  to  implication  of  the  proper  tunics  o 
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the  eyeball — the  sclerotica,  the  cornea,  and  oven  the  in- 
ternal tunics. 

There  is  burning  hot  pain  in  the  eyelids,  aggravated  by 
the  slightest  touch,  deep  distending  pain  in  the  eyeball, 
and  pain  around  the  orbit,  in  the  temple,  or  all  over  tho 
side  of  the  head.  There  is  great  intolerance  of  Ught,  and 
often  photopsy. 

The  pain  around  the  orbits  and  in  the  temples  occurs  in 
!  nocturnal  paroxysms,  during  one  of  which  the  cornea 
bursts.  On  the  bursting  of  the  cornea,  the  pain  imme- 

diately remits,  but  returns  again  in  another  form,  or  passes 
to  the  opposite  eye. 

Constitutional  symptoms  in  the  third  degree. — Even  in  the 
third  degree,  the  constitutional  symptoms  are  not  severe, 

i;  In  some  exceptional  cases,  indeed,  before  the  disease  has 
reached  its  greatest  height,  a  symptomatic  inflammatory 
fever  arises,  but  is,  notwithstanding  the  severity  of  the 
local  affection,  very  moderate,  and  does  not  continue  long. 
In  the  progress  of  the  disease,  however,  the  patient  is  liable 
to  become  much  sunk  both  in  strength  and  spirits. 

Causes. — The  cause  of  this  disease  was  at  one  time  sup- 
posed to  be  a  peculiar  contagion,  first  imported  into  Europe 

from  Egypt  (hence  the  epithet  Egyptian)  by  the  English 
1  and  French  armies.  It  is  now,  however,  pretty  generally 
conceded,  that  the  disease  does  not  depend  upon  any  such 
peculiar  contagion,  but  that  it  may  arise  from  occasional 
atmospherical  influences,  sometimes  sporadically,  some- 

times epidemically.  There  are  also  local  influences  which 
render  it  endemic,  in  many  other  places  besides  Egypt. 

The  disease,  in  a  more  or  less  latent  state,  is  common 
among  the  Irish  poor,  both  in  Ireland  and  in  this  country. 

In  whatever  way  it  arises,  it  may,  under  favouring  cir- 
j  cumstances,  as  when  large  bodies  of  people  are  crowded 
together,  and  especially  in  dark,  dirty,  damp,  and  ill- 

I  drained  dwellings,  become  infectious.    This  is  the  expla- 
nation of  its  propagation  in  armies,  schools,  and  prisons. 

It  has  been  supposed  that  propagation  takes  place  prin- 
cipally by  infection  per  contactum  ;  but  experience  appears 

to  show  that  infection  in  dislans  is  the  more  common  way,* 
the  air  being  tho  vehicle  by  which  the  infecting  principle  is 
conveyed  in  the  latter  case,  the  discharge  from  the  eye  in  the 

*  Eble,  Die  so-genannte  contagiiise  oder  iigyptische  Augen- ki-aukbeit.    Stuttgardt.  1839. 
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former.  *  The  communication  by  contact  has  often  taken 
place  from  the  use  in  common  of  towels,  basins,  &c. 

Though  the  disease  has  prevailed  in  the  most  opposite 
climates,  and  in  all  seasons,  still  it  appears  that  a  very 
warm,  or  a  warm  and  damp  climate  or  season,  is  pecu- 

liarly favourable  to  its  development  and  propagation. 
As  causes  predisposing  the  individual  to  be  attacked, 

may  be  mentioned  fatigue,  exposure,  want  of  cleanliness, 
improper  food,  abuse  of  spirituous  liquors,  &c.  The  in- 

vasion of  the  disease  is  often  sudden — soldiers  on  guard, 
and  numbers  of  persons  in  the  course  of  one  night 
becoming  affected.  This  has  no  doubt  been  owing  to 
atmospherical  influence  favouring  the  development  of  the 
morliid  gorm  already  under  incubation. 

Diagnosis* — It  has  boon  above  shown,  that  the  prin- 
cipal difference  between  catarrhal  ophthalmia  and  the 

milder  forms  of  Egyptian  ophthalmia,  consists  in  the 
great  degree  in  which  tho  conjunctiva  of  the  eyelids  is 
affected  with  granulations  in  tho  latter, — a  morbid  state, 
which  is  very  inveterate,  and  by  its  prosence  keeps  up 
irritation  and  a  tendency  to  relapse. 

Tho  soverest  dogree  of  Egyptian  ophthalmia  is  to  be 
distinguished  from  the  other  forms  of  purulent  ophthal- 

mia, gonorrhceal,  for  example,  principally  by  the  circum- 
stances of  tlic  case — and  by  this,  that  in  true  gonorrhceal 

*  Piringer  (Die  Blennorhoe  am  Menschenauge.  Gratz,  1841)  has 
made  a  number  of  experiments  to  reproduce  the  disease,  by  the- 
application  of  matter  from  aa  affected  eye,  for  the  purpose  of  curing 
pannus,  as  will  be  explained  in  the  proper  place,  and  the  results 
he  has  come  to  in  regard  to  the  contagion  of  the  disease,  are  the 
following  : — The  contagion  is  fixed,  its  vehicle  the  muciform  secre- 

tion of  the  conjunctiva.    The  mucus  of  the  second  and  third  degree 
of  the  disease  only  is  absolutely  infectious  ;  as  the  secretion  be- 

comes thinner,  it  loses  its  infectious  power.    Eyes  which  have  been 
already  diseased,  appear  to  be  less  readily  infected  than  perfectly 
sound  eyes.    The  activity  of  the  mucus  is  not  retained  beyond  the 
third  day  after  its  removal  from  the  body  ;  the  reaction  takes  place 
in  from  six  to  twenty-four  hours,  usually  at  night.    The  degree  of 
the  disease  excited  by  the  infection,  depends  on  the  quality  of  the  i 
contagion.    Mucus  from  the  first  degree  of  the  disease,  or  thinj 
secretion  from  the  second  and  third,  occasions  the  first  degree  of  J 
the  disease.    Secretion  from  the  second  degree  of  the  disease  ex- 

cites the  third  dogree.     The  application  of  ice-cold  water,  andi 
cleansing  the  eye,  within  three  minutes  after  the  matter  has  been| 
applied,  prevent  the  operation  of  the  infection. 
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ophthalmia  one  eye  only  is  usually  affected,  and  the  ocular 
conjunctiva  is  perhaps  more  swollen,  the  eyelids  less  so. 

Prognosis  in  general. — When  the  inflammation  is  of  an 
active  character,  and  not  modified  by  any  constitutional 
peculiarity,  early  and  proper  treatment  promises  success. 
When  the  inflammation  is  of  a  torpid  character,  and 
when  the  constitution  is  scrofulous,  it  less  readily  yields 

to  treatment,  subsides  less  quickly  and  perfectly,  and  fix- 
ing itself  in  the  structures  of  the  eye,  is  apt  to  produce 

degeneration  of  it.  In  erethitic  irritable  cases,  the  pro- 
gnosis is  also  unfavourable,  but  less  so  than  in  torpid  cases. 

Sporadic  cases  are  usually  of  middling  severity.  In  an 
epidemic,  the  disease  is  at  first  mild,  then  increases  in 
severity,  and  again  becomes  milder  towards  the  end. 
When  the  disease  is  endemic,  the  cases,  without  being  of 
tbe  severest  character,  are  in  general  very  inveterate,  if 
neglected. 

The  disease  arising  from  contagion  is  more  dangerous 
than  when  otherwise  produced. 

Prognosis  in  the  first  degree.^-The  disease  in  the  first 
degree  may  in  general  be  readily  subdued.  If  not  timely 
and  properly  treated,  the  disease  may  at  once  pass  into 
the  severer  degree,  or  fall  into  a  chronic  state.  In  this 
state,  however,  it  is  still  ready,  on  the  application  of  any 
exciting  cause,  to  rise  into  the  severer  degree. 

Prognosis  in  the  second  degree.  —  The  disease  in  the 
second  degree,  if  taken  in  time  and  properly  treated,  may 
still  be  cured  in  three  or  four  weeks.  But  if  the  inflam- 

mation has  already  been  going  on  for  a  week  or  so,  even 
if  the  cornea  is  still  unaffected,  thoiigh  the  inflammation 
may  be  readily  removed  from  the  sclerotic  conjunctiva, 
the  palpebral  conjunctiva  will  remain  long  in  a  thickened 
ind  granulated  state. 
When  the  disease  has  become  fully  developed  before 

medical  assistance  is  called  for,  vascularization  and  ulce- 
ration of  the  cornea  may  havo  taken  place.  This  affec- 

tion of  the  cornea  is  kept  up,  if  not  aggravated,  by  the 
norbid  state  of  the  palpebral  conjunctiva ;  hence  the 
prognosis  is  very  unfavourable,  as  opacity  and  permanent 
rascularity  of  the  cornea  may  result. 

Prognosis  in  the  third,  degree.— la  the  third  degree  of  the 
lisease,  a  perfect  cure  is  seldom  effected.  If  the  eye  is 
lot  disorganised,  which  it  may  bo  in  24 — 36  hours,  by 
lestruction  of  tho  cornea,  it  may  bo  very  much  injured 
>y  perforating  ulceration  and  its  consequences.  Besides 
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this,  the  morbid  state  in  -which  the  conjunctiva  is  left  is 
long  of  being  recovered  from,  perhaps  never  perfectly, 
and  is  a  constant  source  of  irritation. 

Treatment. — In  the  first  degree,  the  treatment  should 
consist  in  scarification  of  the  palpebral  conjunctiva,  and 
the  application,  once  a  day,  of  the  nitrate  of  silver  drops 
(p.  83),  or  the  strong  red  precipitate  ointment  (p.  85), 
any  accumulated  discharge  having  been  first  gently 
pressed  out  by  moving  the  eyelids  backwards  and  for- 

wards, and  wiped  away  with  small  pieces  of  lint. 
If  chemosis  already  exists,  and  if  the  cornea  appear 

much  buried  and  pressed  on  by  it,  incision  of  the  che- 
mosed  ocular  conjunctiva  ought  to  bo  had  recourse  to 
without  delay  (p.  91).  Incision  of  the  chemosed  con- 

junctiva rolieves  the  eyoball,  and  especially  the  cornea, 
from  the  pressure  which  is  considered,  as  above  men- 

tioned (p.  UN),  to  bo  one  great  cause  of  its  destruction. 
Bosides  incision  of  tho  chemosed  conjunctiva,  slitting 

the  eyelids  near  tho  outer  canthus  through  their  whole 
thickness,  from  the  tarsal  border  towards  the  orbital 
margin,  is  a  proceeding  which  I  can  recommend  from 
oxperionco  as  ono  calculated  still  further  to  relieve  the 
cornea  from  pressure,  and  so  save  it  from  destruction. 
Slitting  tho  external  canthus  would  be  preferable,  but 
it  scarcely  affords  sufficient  relief  to  tho  pressure.  When 
the  swolling  of  the  eyelids  subsides,  the  slits  are  found  to 
be  of  small  extent  and  they  readily  heal  up,  so  that  a 
slight  notch  only  remains  at  the  tarsal  border  of  the  eyelid. 

After  the  scarification,  incision  of  the  chemosis,  and 
sbtting  of  the  eyelids,  the  application  to  the  conjunctiva 
of  strong  irritants  should  be  made,  as  nitrate  of  silver  in 
substance,  salve,  or  solution,  or  the  strong  red  precipitate 
salve  once  a  day,  and  the  eye  bathed  and  cleansed  fre- 

quently with  the  tepid  solution  of  almm  or  of  bichloride 
of  mercury  (p.  81). 
When  the  iris  and  other  internal  structures  of  the  eye- 

ball become  affected,  as  is  indicated  by  change  of  colour 
of  iris  and  contraction  of  pupil,  provided  these  can  be 
seen,  and,  if  they  cannot  be  seen,  by  pulsative  pain  in 
and  around  the  eye,  with  inflammatory  fever,  the  pro- 

priety of  abstraction  of  the  blood,  either  by  venesection 
or  leeches,  will  come  under  consideration.  It  will,  m 
any  case,  be  proper  to  give  calomel,  gr.  ij.,  and  opium, 
gr.  ss.  every  four  hours,  until  the  gums  are  affected,  and 
to  foment  the  eye  with  belladonna  or  atropia  lotion. 
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When  the  violence  of  the  inflammation  has  subsided,  it 
will  be  advantageous  to  improve  the  diet  and  give  tonics, 
— quinine  or  bark.  Also  to  make  counter-irritation 
behind  the  ears  or  on  the  nape  of  the  neck. 

The  special  treatment  of  granular  conjunctiva,  of  pan- 
nus,  of  ulceration  of  the  cornea,  prolapsus  iridis,  &c, 
which  may  present  themselves  as  the  effects  of  the  in- 

flammation, will  be  treated  of  under  the  proper  heads. 
Eversion  of  the  eyelids  sometimes  occurs,  as  has  been 

above  said,  p.  165.  The  palpebral  conjunctiva,  in  conse- 
quence of  its  great  tumefaction,  being  easily  forced  out- 

wards by  the  action  of  the  orbicularis  palpebrarum.  If 
the  protrusion  is  not  immediately  returned,  the  upper 
part  of  the  eyelid  and  the  retroverted  cartilage  act  like  a 
ligature  on  the  protruded  conjunctiva ;  and,  as  the  swell- 

ing increases,  the  stricture  becomes  still  stronger  by  the 
contraction  of  the  orbicularis. 

This  eversion  of  the  eyelids  urgently  calls  for  the 
slitting  of  the  eyelids  above  recommended  to  relieve  the 
eye  from  the  pressure.  After  the  operation,  protrusion  of 
the  conjunctiva  persists  to  some  extent,  but  as  the  swell- 

ing subsides,  the  eyelids  regain  their  natural  position. 
Prevention  of  the  spread  of  the  disease  in  barracks,  schools, 

workhouses,  &c. — The  matter  from  an  eye  affected  with 
purulent  ophthalmia,  if  applied  to  a  healthy  eye,  will,  we 
have  above  seen,  excite  a  similar  inflammation.  Even 
without  actual  contact,  contamination  of  the  air,  by 
having  matter  dissolved  in  it,  appears  to  be  a  common 
node  of  propagation. 
When  the  disease  is  prevalent  among  a  number  of 

people  necessarily  collected  together,  the  healthy  should 
be  immediately  separated  from  the  diseased,  and  the  eyes 
)f  the  healthy  should  be  inspected  daily.  As  a  person 
may  be  affected  with  the  disease  in  a  latent,  simply 
granular  state  without  being  aware  of  it,  inspection  is 
;he  only  means  of  determining  whether  a  person  is 
realthy  or  not. 

Each  person  ought  to  have  his  own  towel  and  a  sepa- 
rate portion  of  water  for  washing.  Every  care  ought  to 3e  taken  to  keep  healthy  new  comers  apart  from  the 

iffected,  and  on  the  other  hand  to  guard  against  the 
ntroduction  of  a  diseased  person  among  the  healthy. 
By  the  discharge  of  diseased  soldiers,  and  their  return 

o  private  life,  the  ophthalmia  has  often  been  propagated imong  the  lower  classes  of  civilians. 
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4th. — Gonorrhoea!  ophthalmia.  * 

A  most  dangerous  inflammation  of  the  eye, — one  indeed 
which  is  often  rapidly  fatal  to  the  sight, — is  sometimes 
occasioned  by  the  accidental  application  of  the  matter  of 
gonorrhoea  to  the  eye. 

Diagnosis. — This  ophthalmia  resembles  veiy  much  the 
sevorest  form  of  Egyptian  ophthalmia.  If  there  is  any 
difference,  it  is  this  : — In  gonorrhoeal  ophthalmia,  the 
sclerotic  conjunctiva  is  affected  from  the  veiy  first,  and 
groat  and  inveterate  ohornosis  rapidly  forms : — whereas 
in  Egyptian  ophthalmia,  the  sclerotic  conjunctiva  be- 

comes affected  subsequently  to  the  palpebral  conjunctiva, 
tho  chemosis  does  not  form,  so  rapidly,  nor  is  it  so  in^ 
votorato.  In  gonorrhoeal  ophthalmia,  though  the  inflam- 

mation of  the  palpebral  conjunctiva  and  swelling  of  the 
eyelids  may  bo  vory  groat,  it  is  in  general  not  so  con- 

siderable as  in  Egyptian  ophthalmia ;  and,  at  any  rate, 
granulated  conjunctiva  is  not  so  marked  a  character  of 
gonorrheal  as  of  Egyptian  ophthalmia. 

In  consequence  of  tho  greater  severity  of  the  inflam- 
mation of  the  sclerotic  conjunctiva,  the  cornea  is  still 

moro  liable  to  suffer  and  be  destroyed  in  gonorrhoeal  than 
in  Egyptian  ophthalmia.  Indood,  gonorrhoeal  ophthal- 

mia is  ono  of  tho  most  rapidly  destructive  diseases  the 
eye  is  subject  to. 

Males  are  oftoner  affected  with  the  disease  than  fe- 
males ;  but  it  is  of  comparatively  rare  occurrence  in 

cither  sex.    It  is  sometimes  met  with  in  children. 

In  general  one  eye  only  is  affected  in  gonorrhoeal  oph- 
thalmia ;  whoreas  in  Egyptian  ophthalmia,  it  is  extremely 

rare  to  meet  with  a  case  in  which  the  disease  remains 
confined  to  one  eye. 

These  differences,  it  will  be  observed,  are  not  suffi- 
ciently strict  to  serve  as  a  practical  ground  of  diagnosis. 

The  history  of  the  disease  forms  the  best  criterion. 
Cause. — Inoculation  with  gonorrhoeal  matter.  The 

matter  is  sometimes  accidentally  applied  to  the  eye  of  a 
healthy  person  through  the  medium  of  foul  cloths,  &c. 
It  is  in  this  way  that  children  are  inoculated.  I  have 
seen  a  little  girl  have  her  eye  destroyed  by  the  disease, 
having  been  inoculated  by  washing  her  face  with  a  cloth 

*  Ophthalmia  gonorrhoica  vera — Acute  gonorrheal  inflammation 
of  the  conjunctiva. 
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which  her  father  had  been  using  in  wiping  away  his 
(gonorrhoea!  discharge. 

Inoculation  with  the  matter  of  gonorrhoea  is  not  un- 
•  frequently  the  cause  of  the  ophthalmia  of  new  born 
infants,  when  the  mother  labours  under  that  disease  at 
the  time  of  her  confinement. 

Prognosis. — Until,  with  a  cornea  safe,  or  at  least  not 
much  ulcerated,  the  disease  is  on  the  decline,  which  is 
biown  by  the  subsidence  of  the  swelling  of  the  eyelids 
and  of  the  chemosis,  with  (liminution  of  the  discharge, 
he  prognosis  must  be  extremely  unfavourable.  The  eye 
ay  be  destroyed  in  forty-eight  hours  from  the  com- 

:  nencement  of  the  disease.  Even  when  the  eyeball  is  not 
actually  destroyed,  it  may  be  left  atrophic  and  vision 
,nnihilated. 
Treatment. — The  treatment  must  be  the  same  as  in  tho 

everest  form  of  Egyptian  ophthalmia,  only,  if  possible, 
nore  active.  No  delay  of  treatment  can  be  admitted. 
:ncision  of  the  chemosed  conjunctiva  should  be  early  had 
ecourse  to,  and  also  slitting  of  tho  eyelids  near  the  outer 
lanthus,  through  their  whole  thickness  from  the  tarsal 
order  towards  the  orbital  margin,  as  described  under  the 
ead  of  treatment  of  Egyptian  ophthalmia.  In  a  case  of 
ononhceal  ophthalmia,  after  incising  the  chemosed  con- 
mctiva,  I  slit  up  the  upper  eyelid  and  left  the  lower 
ntouched.  The  upper  part  of  the  cornea  was  saved,  but 
enetrating  ulceration  took  filace  at  the  lower  part,  where 
was  slightly  pressed  on  by  the  edge  of  the  lower 

Telid. 

5th. — Mild  gonorrhwal  ophthalmia. 

A  milder  fonn  of  ophthalmia  is  met  with  in  persons 
bouiing  under  gonorrhoea,  which,  however,  does  not 
>pear  to  differ  from  common  catarrhal  ophthalmia.  The 

■  .ses  of  the  kind  which  I  have  seen  have  not  appeared  to 
e  in  any  other  way  dependent  on  gonorrhoea,  than  that, 
the  time,  the  system  was,  in  consequence  of  it,  more 

-sceptible  to  cold.    The  exposure  to  which,  at  the  same 
e  that  it  excited  the  ophthalmia,  operated  in  checking 

e  discharge  from  tho  urethra.*    They  readily  yielded 
I  the  same  treatment  as  is  above  indicated  for  catarrhal 
hthabnia. 

'  Iritis,  in  connection  with  gonorrhoea,  will  be  considered  farther 
under  the  head  of  Gonorrhwal  rheumatic  IrU  is. 
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Sometimes  the  inflammation  presents  the  characters  of, 
and  requires  then  the  treatment  for,  catarrho -rheumatic 
ophthalmia. 

Gth. — Puromucous  ophthalmia  occurring  in  female  children,  in 
connexion  with  pur vmucous  discharge  from  the  vagina. 

This  ophthalmia,  though  sometimes  severe,  is  usually 
of  a  mild  character. 

Symptoms. — In  a  case  of  two  or  three  days  standing, 
the  oyelids  wero  red  and  swollen,  but  not  tense,  and 
admitted  of  being  readily  opened.  The  conjunctiva  was 
rod  but  not  intonsely  so — the  palpobral  conjunctiva  spongy 
— tho  sclerotic  conjunctiva  raised  up  over  the  lower 
margin  of  tho  cornea  in  a  state  of  slight  chemosis.  The 
cornea  was  still  quite  clear.  There  was  a  serous  dis- 

charge, mixed  with  considerable  flakes  of  thick  whitish- 
yellow  matter.  No  pain,  and  little  or  no  intolerance  of 
iight. 

Treatment. — Scarification  of  the  palpebral  conjunctiva — 
tho  nitrate  of  silver  drops  onco  a  day — the  alum  lotion 
two  or  throo  times  a  day  for  cleansing  the  eye — the  red 
precipitate  ointmont  to  tho  edges  of  the  eyelids  at  bed- 

time and  some  laxative  modicine — checked  the  inflam- 
mation in  a  few  days.  Tho  healing  process  was  then 

promoted  by  a  blister  behind  the  ear,  pencilling  the 
conjunctiva  with  lapis  divinus  drops,  and  the  exhibition 
of  quina. 

When  the  chemosis  subsided,  superficial  ulceration  w 
discovered  where  the  cornea  had  been  pressed  on  by  the 
fold  of  conjunctiva.  This  readily  healed,  leaving  a  slight 
opacity,  and  was  the  cause  of  retarding  somewhat  the  re- 
covery. 

The  vaginal  discharge  subsided  under  the  use  of  a  sul- 
phate of  zinc  injection. 

The  occurrence  of  vaginal  discharge  in  female  children 
has  sometimes  unjustly  excited  a  suspicion  of  the  child 
having  been  violated. 

7th. — Purulent  ophthalmia  of  newborn  infants.* 

It  is  generally  within  a  week  after  birth  that  this  oph- 
thalmia makes  its  attack.    Sometimes  it  is  observed  im- 

*  Ophthalmia  neonatorum. 
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mediately  after  birth,  sometimes,  again,  as  late  as  three  or 
:  four  weeks. 

Objective  symptoms. — It  is  first  noticed,  that  the  infant 
keeps  the  eyes  shut,  that  the  edges  of  the  eyelids  are 
slightly  cedematous  and  red,  and  that  they  are  gummed 
together  after  sleep  with  an  inspissated  yellow  matter, 
vMeh  is  the  Meibomian  secretion  increased  in  quantity. 
}n  softening  this,  and  separating  the  eyelids,  a  serous 
luid,  sometimes  of  a  yellowish-green  colour,  like  that  of 
:oile,  with  flakes  of  puromucus  suspended  in  it,  is  dis- 
bharged.    On  examination  of  the  palpebral  conjunctiva,  it 
>3  found  red  and  spongy;  but  the  sclerotic  conjunctiva 
Liay  be  as  yet  little  injected. 

In  this  way,  first  one  eye,  and  in  a  day  or  two  the  other, 
ecomes  affected.  That  first  affected  generally  suffers  more 
1  the  course  of  the  disease. 
The  swelling  and  redness,  which  were  at  first  confined 

3  the  edges,  by-and-by  involve  the  whole  eyelids,  espe- 

"y  the  upper.    The  palpebral  conjunctiva  becomes  still lore  red,  swollen,  and  velvety.    The  lacrymal  caruncle 
d  semilunar  fold  are  red  and  enlarged,  and  the  sclerotic 
mjunctiva  is  now  more  or  less  injected,  even  to  the 

gin  of  the  cornea. 
As  the  disease  approaches  its  height,  the  swelling  of 
e  eyelids  increases,  and  their  skin  becomes  of  a  brown- 
red  colour,  tense,  and  shining.     The  upper  eyelid, 

aich  is  always  the  more  swollen,  overlaps  the  edge  of 
i  e  lower. 

I  On  separating  the  eyelids  now,  a  quantity  of  thick  yel- 
wor  green  puriformor  actually  purulent  matter  escapes, 
d  the  conjunctiva  of  the  palpebral  sinuses,  swollen  and 
comatous-looking  from  the  engorgement  of  its  vessels 
th  blood,  readily  protrudes.    Eversion  of  the  eyelids, 
d  protrusion  of  the  conjunctiva  of  the  palpebral  sinuses, 
ay  take  place  even  by  the  contraction  of  the  muscles 
on  the  infant  cries.    The  lacrymal  caruncle  and  semi- 
ar  fold  are  veiy  much  enlarged,  and  the  sclerotic  con- 
ctiva  is  in  the  state  of  chemosis.    In  this  stage  of  the 
ammation,  discharge  of  blood  readily  takes  place  from 
)  conjunctival  surface, 

therto  the  cornea  may  have  continued  unaffected,  or 
e  most  may  have  been  hazy  ;  but  chemosis  has  usu- 

7  not  existed  long,  before  it  suffers  more  or  less  injury, 
•.oming  the  seat  of  ulceration,  abscess,  or  destructive 
■ulent  infiltration. 
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Constitutional  symptoms — As  the  disease  proceeds,  the 
infant  becomes  fretful  and  uneasy,  and  does  not  suck  or 
sleep.    Its  mouth  is  often  aphthous. 

Causes. — The  infants,  the  subjects  of  this  ophthalmia, 
are  generally  weakly,  often  twins,  or  prematurely  born. 
Sometimes,  however,  they  are  strong  and  otherwise healthy. 

Sometimes  the  disease  can  be  attributed  to  no  other  ex- 
citing cause  than  such  as  gives  rise  to  catarrhal  ophthal- 
mia. In  many  cases,  exposure  of  the  eyes  to  heat  and 

light,  or  the  direct  intrusion  of  irritants,  such  as  the  soap 
or  spirits  used  in  washing  the  infant,  appears  to  be  the 
exciting  cause.  Inoculation  with  leucorrhcoal  matter 
from  the  vagina  of  the  mother  during  parturition,  there  is 
reason  to  believe,  a  very  common  cause.  Inoculation 
with  gonorrhoeal  matter  is,  for  obvious  reasons,  a  less 
frequent  cause.  Dr.  Cedorschjold,  of  Stockholm,  found 
ophthalmia  neonatorum  occur  in  20  out  of  137,  or  1  in  7 
infants,  the  mothers  of  whom  were  affected  with  vagi- 

nal discharge  ;  and  in  10  out  of  181,  or  1  in  18,  the  mothers 
of  whom  were  not  so  affected. 

The  disease  may  bo  propagated  by  infection  per  contac- 
tinn.  Adults  having  had  tho  dischargo  from  the  infant's 
eyes  accidentally  applied  to  theirs,  purulent  ophthalmia 
has  been  produced,  and  that  so  sovere  as  to  destroy  the 
oyes.  In  tho  inoculations  which  have  of  lato  years  been 
practised  for  reproducing  purulent  ophthalmia,  as  a  means 
of  treating  granular  conjunctiva  and  pannus,  it  is  the 
matter  of  ophthalmia  neonatorum  which  has  been  used. 
When  there  is  a  number  of  infants  labouring  under 

this  disease  collected  together,  as  in  lying-in  and  found- 
ling hospitals,  infection  appears  to  bo  propagated  in 

distant. 
As  several  cases  generally  come  under  my  notice  at  the 

same  time,  and  as  a  considerable  period  often  elapses 
before  any  new  cases  present  themselves,  I  have  been  led 
to  believe  that  there  is  something  epidemic  in  the  occur- 

rence of  this  ophthalmia. 
Diagnosis. — This  disease  is  to  be  distinguished  from  a 

peculiar  form  of  inflammation  of  the  cornea,  conjunctiva) 
and  edges  of  the  eyelids,  met  with  in  new-born  infants  af- 

fected with  congenital  syphilis,  therefore  also  an  ophthal- 
mia neonatorum,  though  not  a  purulent  conjunctivitis. 

Prognosis  and  course. — In  whatever  stage  of  the  disease 
the  medical  man  be  called  in,  he  may  in  general  pro- 
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nounce  a  favourable  prognosis,  if  he  finds  tho  cornea  still 

clear,  or  even  though  hazy,  still  free  from  ulceration  or 
abscess.  If  ulceration  or  abscess  have  taken  place,  the 

extent  to  -which  the  cornea  will  be  preserved  clear,  whe- 
ther it  may  not  be  perforated  and  prolapsus  iridis  take 

place,  and  this  whether  to  the  extent  of  constituting  the 
condition  for  the  formation  of  partial  staphyloma,  can 
only  be  doubtfully  prognosticated  until  a  decided  stop  is 
put  to  the  inflammation.  The  prognosis  may  then  be  regu- 

lated by  the  degree  and  extent  to  which  the  cornea  has 
suffered  (pp.  120,  121).  If  the  comea  have  become  com- 

pletely infiltrated  with  matter,  it  is  destroyed ;  it  will  be 
thrown  off  by  ulceration  or  sloiighing,  the  iris  will  pro- 
trade,  and  the  condition  be  laid  for  a  total  staphyloma. 

Though  the  eye  may  have  otherwise  escaped,  it  may  be 
left  affected  with  central  capsular  cataract,  strabismus,  or 
incomplete  amaurosis. 

The  disease  yielding,  the  swelling  of  the  eyelids  dimi- 
nishes. From  being  tense  and  shining  red,  the  skin  be- 

comes wrinkled  and  pale  livid.  The  chemosis  and  red- 
ness of  the  sclerotic  conjunctiva  subside ;  but  although 

the  swelling  of  the  palpebral  conjunctiva  becomes  much 
diminished,  its  redness  and  the  enlarged  state  of  its 
papillro  more  slowly  disappear.  The  puroniucous  or  pu- 

rulent discharge  becomes  less  and  less.  All  this,  and  the 
course  to  a  cure,  proceed  rapidly  if  the  cornea  have  re- 

mained unaffected ;  but  the  existence  of  ulceration,  &c, 
of  the  comea  necessarily  retards  the  cure  of  the  other 
parts,  which,  in  fact,  proceeds  only  in  proportion  as  the 
cornea  heals. 

Treatment. — The  disease  may  be  successfully  treated 
from  the  first  by  such  applications  as  nitrate  of  silver 
drops  or  ointment,  or  strong  red  precipitate  ointment  (pp. 
83 — 85).  These  remedies  must  be  applied  by  the  surgeon 
himself  once  every  second  day.  Before  the  application, 
the  eye  is  to  be  cleansed  from  discharge,  not  by  syringing, 
but  in  the  following  manner: — The  surgeon  first  wipes 
away  the  discharge  from  the  edges  of  the  closed  eyelids 
with  a  small  piece  of  lint,  about  two  inches  square ;  then, 

opening  the  eyelids,  he  gently  presses  the  matter  out', and  wipes  it  away  with  another  piece  of  lint ;  and  so  on, 
until  no  more  matter  presents  itself. 

The  nurse,  having  been  taught  how  to  wipe  the  dis- 
charge away  first,  should  use  tho  alum,  or  bichloride  of 

mercury  collyrium  tepid,  threo  times  a  day,  for  bathing N 
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and  cleansing  the  eye,  allowing  it  to  run  in  as  freely  as 
possible.  When  the  infant  is  put  to  sleep,  the  edges  of 
the  eyelids  are  to  be  anointed  with  the  weak  rod  or  white 
precipitate  ointment,  to  prevent  them  from  being  glued 
together. 
When  the  conjunctiva  of  the  eyelids  and  sinuses  is 

already  swollen,  sarcomatous  looking  and  gorged  with  blood, 
as  it  generally  is  before  tho  caso  comes  under  the  care  of 
tho  surgeon,  it  is  necessaiy  to  scarify  it  immediately  be- 

fore applying  the  strung  drops  or  ointment.  The  way  of 
doing  so  is  this  : — Tho  infant  boing  laid  by  the  nurse  across 
her  lap,  and  tho  head  made  to  rest  on  the  surgeon's 
knee,  ho  cleanses  away  tho  matter  with  pieces  of  lint,  as 
above  directed,  and  then  having  everted  tho  upper  eyelid, 
scarifies  tho  protruding  conjunctiva.  The  blood,  which 
flows  freely,  ho  takes  up  with  piecos  of  lint,  which  he 
throws  away  as  fast  as  thoy  get  soaked  with  blood.  Tho 
conjunctiva  of  tho  lower  lid  is  noxt  scarified  in  the  same 
manner.  Tho  blooding  having  ceased,  the  strong  red  pre- 

cipitate ointment  is  put  in  betwoon  the  eyelids,  so  that  it 
may  come  into  contact  with  the  whole  conjunctival  sur- 

face. This  scarification  of  tho  palpebral  conjunctiva  and 
application  of  tho  red  precipitate  ointment  it  may  be  ne- 

cessaiy to  repeat  several  times  in  the  course  of  the  disease, 
but  only  at  intervals  of  two  or  three  days. 
Whenever  the  eyelids  become  everted,  they  should  be 

immediately  restored  to  their  proper  position,  which  is 
done  by  seizing  tho  eyelid  between  the  finger  and  thumb, 
drawing  it  a  littlo  from  the  eyeball,  and  then  turning  it 
down.  Should  the  eversion  have  been  allowed  to  continue 
some  time,  and  the  eyelid  cannot  be  restored  to  its  proper 
position,  the  everted  conjunctiva  is  to  be  scarified ;  and 
when  it  has  thus  been  somewhat  emptied  of  blood,  it  will 
admit  of  being  returned  more  readily.  If  there  is  reason 
to  fear  that  the  eyeball  is  much  pressed  on,  it  would  bo 
advisable  to  slit  up  the  eyebd  at  its  outer  comer  beforo 
returning  it. 

Cleansing  of  the  eyes  with  the  alum  or  bichloride  lotion 
three  times  a  day,  and  thereafter  the  application  of  tho 
weak  red  precipitate  ointment  to  the  edges  of  the  eyelids 
are  to  be  continued.  If  there  should  be  ulceration  of  tho 
cornea  threatening  to  penetrate,  belladonna  or  atropia 
lotion  will  be  found  the  best  appbeation  for  use  by  tho 
nurse. 

Counter-irritation  by  means  of  small  blisters,  or  by 
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painting  with,  the  strong  tincture  of  iodine  behind  the  ear 

promotes  the  action  of  the  preceding  treatment,  after  the 
inflammation  and  swelling  have  begun  to  subside. 

Internally,  a  grain  or  Wo  of  grey  powder,  a  little 
castor-oil,  or  rhubarb  and  magnesia,  is  to  be  given  as 

occasion  requires;  and  when  the  cornea  is  threatened, 
small  doses  of  calomel  and  quina,  gr.  \  of  the  former,  and 
gr.  ss.  of  the  latter,  rubbed  up  with  sngar,  twice  a  day. 

The  diet  of  the  muse  is  to  be  carefully  regulated. 

During  the  height  of  the  disease  it  may  be  advisable  for 
her  to  abstain  from  animal  food  and  strong  chinks  ;  but 
as  it  declines  she  may  take,  besides  animal  food  and  wine 
or  porter,  tincture  of  iron. 
When  the  discharge  has  ceased,  but  the  conjunctiva 

continues  red  and  relaxed,  the  four  grain  solution  of 
nitrate  of  silver,  or  the  lapis  divinus  solution  (p.  83),  may 
require  to  be  dropped  into  the  eyes  at  intervals  of  two  or 
three  days,  for  several  times  successively.  Calomel  dusted 
into  the  eyes  is  also  a  good  application  (p.  86). 

Prevention. — The  purulent  ophthalmia  of  infants  is  the 
cause  of  the  blindness  in  a  large  proportion  of  the  blind 

poor. 
The  manner  in  which  this  disease  is  neglected,  among 

the  poorer  classes  especially,  is  almost  incredible,  not- 
withstanding the  needful  advice  and  medicines  may  be 

had  for  the  asking.  It  is  usually  only  after  the  disease 
has  been  going  on  for  two  or  three  weeks,  and  when  the 
eyes  have  already,  perhaps,  been  irremediably  injured, 
that  the  surgeon  is  applied  to.  In  excuse  for  this  neglect, 
we  are  often  told,  by  the  mother  or  nurse,  that  the  com- 

plaint of  the  eyes  was  supposed  to  be  nothing  more  than  a 
cold ;  as  if  a  cold  in  the  eyes  might  not,  and  did  not,  in 
many  cases,  prove  very  destructive  to  vision.  The  truth 
is,  that,  in  numerous  instances,  a  cold  has  some  share  at 
least  in  the  production  of  this  ophthalmia  of  new-bom 
infants. 

To  guard  against  the  disease  as  far  as  possible,  the 
eyea  of  infante,  immediately  after  birth,  should  be  gently 
bathed  with  simple  warm  water,  by  means  of  a  bit  of 
soft  linen  rag,  and  afterwards  carefully  dried.  The 
greatest  attention  should  always  be  paid  to  protect  the 
eyes  from  exposure  to  light,  heat,  and  draughts  of  air. 
At  the  samo  time,  it  must  be  remembered  that  the  air 
ought  not  to  bo  confined  around  the  infant's  face.  Of 
course,  good  ventilation  of  the  apartment  is  essential. 

N  2 
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As  soon  as  symptoms  of  the  disease  are  discovered, 

medical  assistance  ought  to  be  called  in.  Every  hour's 
delay  is  fraught  with  the  most  imminent  danger  to  the 
sight. 
Even  when  the  eyes  are  not  materially  injured,  or 

totally  destroyed  by  the  ophthalmia  of  new-bom  infants, 
they  are  liable  to  bo  left  in  a  much  debilitated  state  and 
vory  susceptible  of  future  disease. 

8th. — Congcnito-syphilitic  ophthalmia  neonatorum. 
In  congonitally  syphilitic  infants,  we  sometimes  meet 

with  an  inflammation  of  tho  eyes,  different  in  its  charac- 
fcers  from  ordinary  purulent  ophthalmia  neonatorum, 
though  liable  to  bo  confounded  with  it.  It  is  not  a  puru- 

lent conjunctivitis  like  it. 
Tho  cornea  is  dim.  Tho  ocular  conjunctiva  has  a 

greyish,  dry,  cuticular  appearance,  and  is  but  little  vas- 
cular. The  palpebral  conjunctiva  is  sometimes  invested 

with  a  pseudo-membraneous  exudation. 
Tho  edges  of  tho  eyelids  arc  rod  and  ulcerated. 
In  many  cases,  wo  find  that  tho  infant  is  not  suckled, 

either  in  consecjuonco  of  the  mother  having  no  milk,  or 
in  consequence  of  the  infant  having  been  delegated  to  the 
care  of  a  nurse,  to  bo  brought  up  by  hand. 

Such  infants  are  cachectic,  and  usually  sink  under  the 
influence  of  the  general  disease. 

Treatment. — This  must  bo  chiefly  of  a  general  nature. 
As  a  local  application,  tho  bichloride  of  mercury  lotion 
may  be  used. 

9th. — Pst  iitlo-iuemhrancous  and  diphtheritic  ophthalmia. 

Cases  of  pirromucous  or  purulent  ophthalmia  are  some- 
times mot  with  in  which,  at  an  early  stage  of  the  inflam- 

mation, the  surface  of  the  palpebral  conjunctiva,  swollen, 
tense,  and  shining,  is  found  coated  with  a  pseudo-mem- 

braneous exudation  of  a  greyish  or  yellowish-white  aspect. 
This  is  gradually  thrown  off,  and  the  case  comes  to  present 
the  ordinary  characters  of  a  puromucous  ophthalmia. 

The  false  membrane  has  been  found  on  examination  to 
be  formed  of  coagulated  hbrine  containing  j>us  corpuscles 
in  its  meshes. 

Under  the  name  of  Diphtheritic  Ophthalmia,  attention 
has  of  late  years,  especially  in  Germany,  been  called  to 
an  inflammation   of  the  conjunctiva  characterized  by 
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fibrinous  exudation  not  only  on  the  surface,  but  also  in 
the  interstices  of  the  membrane. 

A  diphtheritic  epidemic  constitution  of  the  atmosphere 
is  said  to  be  the  chief  cause  which  determines  this  exuda- 

tion on  the  surface  and  in  the  substance  of  the  conjunc- 
tiva,—in  other  words,  which  determines  the  morbid 

condition  of  the  blood  on  which  tho  diphtheritic  exuda- 
tion depends, — any  ophthalmia,  it  is  said,  being  liable, 

under  the  influence  of  that  atmospherical  constitution,  to 
put  on  the  diphtheritic  character. 

Objective  symptoms. — The  eyelids  are  moderately  swol- 
len, but  peculiarly  hard  from  fibrinous  exudation  in 

their  substance.  The  palpebral  conjunctiva — and,  in  ex- 
ceptional cases,  the  ocular  also — is  infiltrated  with  fibri- 

nous exudation  as  well  as  covered  with  false  membrane. 
This,  which  is  of  greater  or  less  thickness  and  extending 
sometimes  even  to  the  free  border  of  the  eyelid,  is 
intimately  adherent,  in  consecyuence,  apparently,  of  its 
being  continuous  with  the  similar  exudation  in  the 
interstices  of  the  conjunctiva.  Tho  false  membrane  is, 
therefore,  not  easily  detached,  and,  when  it  is  so,  the 
conjunctiva  at  the  place  bleeds. 

Underneath,  the  conjunctival  surface  is  smooth,  glis- 
tening, and  marbled  with  points  of  extravasation. 

The  ocular  conjunctiva,  greyish  and  bloodless-looking, 
is  raised  up  around  the  cornea  in  the  form  of  chemosis 
[white  chemosis). 
What  discharge  from  the  eye  there  is,  consists  of  a 

dirty-grey  serum,  containing  flakes  of  detached  fibrine. 
Whilst  the  above  phenomena  are  passing  in  the  con- 

junctiva, the  cornea  rapidly  becomes  infiltrated,  ulcerated, 
and  perhaps  destroyed,  as  in  severe  cases  of  pimilent 
ophthalmia,  in  consequence  of  the  pressure  to  which  it  is 
subjected  by  the  chemosed  conjunctiva  and  swollen  eyelids. 

Eventually  tho  discharge  assumes  more  the  character 
of  that  of  purulent  ophthalmia,  and  the  false  membrane 
is  thrown  off. 

Subjective  symptoms. — At  the  outset  of  the  disease,  there 
is  usually  severe  pain  accompanied  by  heat,  with  feverish 
disturbance  of  the  system, — and  perhaps  diphtheritic  exu- 

dation on  other  mucous  membranes.  In  a  later  stage, 
when  the  cornea  is  suffering,  there  is  in  addition  a  marked 
state  of  depression. 

Difference  between  pseudo-membraneous  and  diphtheritic 
ophthalmia,— In  tho  first  form,  the  falso  menibrano  rnav 
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be  thick,  opaque  white,  but  often  flocculent  and  easy  of 
being  detached.  In  the  second,  it  is  more  organised, 
greyish,  never  flocculent,  and  very  adherent.  In  the  first 
form,  the  conjunctiva  is  red,  spongy,  and  very  vascular. 
In  the  second,  it  is  of  a  pale  or  yellowish-grey,  little  vas- 

cular, rather  smooth  and  even,  than  granular  ;  its  tume- 
faction is  not  owing  to  sanguineous  congestion,  but  to 

fibrinous  infiltration  —  hence,  the  eyelids  have  also  a 
characteristic  hardness.  Lastly,  in  the  first  form  there 
is  a  discharge,  citron -coloured  at  first,  and  afterwards 
quito  purulent.  In  the  second  form,  the  eye  is  dry  at 
first,  and  only  aftorwards  gives  issue  to  a  dirty-grey 
liquid,  with  fibrinous  flakes  in  it.  In  one  word,  whilst 
in  the  first  form  tho  injoction  of  the  conjunctiva  and  the 
purulent  discharge  aro  the  principal  facts,  and  the  pseudo- 
raombranoous  oxudation,  the  accessory  fact ; — in  the 
second  form,  it  is  tho  fibrinous  infiltration  of  the  con- 

junctiva and  the  absence  of  vascularity  which  are  the 
characteristic  phenomena. 

The  first  form  is  only  a  purulent  ophthalmia  compli- 
cated with  pseudo-membrane, — tho  second  merits  the 

namo  of  ocular  diphthoritis. 

Cause  of  dipMJieritic  ophthalmia. — This  malady  is  deve- 
loped under  an  epidemic  forin,  as  above  montioned,  and  is 

also  essentially  contagious.  Tho  occurrence  of  the  diseasei 

at  tho  IlOpital  des  Enfants,  Dr.  Foucher  *  found  coin- 
cided with  the  prevalence  of  croup  in  the  establishment. 

When  dii>hthoria,  croup,  and  puerperal  fever  prevail,; 
diphtheritic  ophthalmia  is  said  to  prevail  also.f 

Diagnosis  of  diphtheritic,  from  acute  catarrhal  andpuru-' 
lent  ophthalmia.— In.  acute  catarrhal  ophthalmia,  the  eye-i 
lids  are  not  very  much  swollen.  The  palpebral  conjunc- 

tiva is  of  a  deep  red,  and  velvety-looking.  The  ocular! 
is  also  red.  The  cornea  has  no  tendency  to  ulcerate.  Thej 
discharge  is  a  colourless  or  yellowish  serum  mingled  withj 
mucous  or  inuco-purulent  flakes. 

In  purulent  ophthalmia,  the  redness  of  the  skin  and| 

*  The  account  of  diphtheritic  ophthalmia  here  given  is  taken 

chiefly  from  Dr.  Foucher's  French  edition  of  the  present  work. 
t  It  is  to  be  presumed  that  the  phlebitic  ophthalmitis  which 

has  been  met  with  in  women  labouring  under  puerperal  fever,  is 
not  here  referred  to.  Considering  the  grave  nature  of  the  primaryi 
disease,  the  affection  of  the  eye  in  such  cases  constitutes  but  a 
very  secondary  consideration. 
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tumefaction  of  the  eyelids  are  very  great,  as  is  also  the 
ehemosis  around  the  cornea.  The  palpebral  conjunctiva 

is  very  red,  granular,  and  swollen.  The  cornea  has  a 

great  tendency  to  be  destroyed  by  ulceration.  The  dis- 
charge, at  first  serum  mixed  with  flakes  of  puro-mucus, 

soon  becomes  thick  and  purulent. 

In  diphtheritic  ophthalmia,  the  conjunctiva,  hard  and 

resisting  from  fibrinous  infiltration,  is  invested  with  a 
thick  pseudo-membrane.  Tbere  is  white  ehemosis  around 
the  cornea.  The  eyelids  are  swollen,  hard,  and  stiff,  of  a 
pale  livid  colour,  except  towards  the  free  border,  where 
there  is  some  redness.  The  pain  and  the  heat  are  intense. 

The  discharge,  when  established,  consists  of  a  dirty-grey 
serum  containing  yellowish  flakes. 

These  characters  are  found  thus  combined  only  at  the 
period  of  the  developed  state  of  the  ophthalniiae  in  question. 
At  first  it  is  always  difficult  to  distinguish  the  different 

cases.* 
Prognosis. — Diphtheritic  ophthalmia  is  rapid  in  its 

course,  and  quickly  leads  to  destruction  of  the  cornea  and 
the  whole  eye. 

Treatment. — Never  having  seen  a  specific  case  of  diph- 
theritic ophthalmia,  I  cannot  speak  of  its  treatment  from 

experience.  Suppose,  however,  that  a  case  such  as  is 
above  described  came  under  my  notice,  I  should  at  once 
have  recourse  to  incision  of  the  chemosed  conjunctiva  to 
relieve  the  cornea  from  pressure.  Warn  water  or  bella- 

donna lotion  would  be  the  only  local  application  I  would 
use  at  first,  but  when  the  disease  came  to  present  more 
the  characters  of  purulent  ophthalmia,  irritating  drops, 
ointments,  and  lotions  would  be  proper. 

Internally,  small  doses  of  calomel  frequently  repeated 
to  affect  the  system  would  be  necessary,  with  or  without 
tonics,  according  to  circumstances. 

10th. — Erysipelatous  ophthalmia.-f 

The  conjunctiva  is  always  more  or  less  affected  in  erysi- 
pelas of  the  eyelids,  but  idiopathic  erysipelatous  ophthalmia 

is  not  of  unfrequent  occurrence. 

*  It  is  to  be  remembered  that  in  ophthalmitis — phlebitic,  exan- thematous,  traumatic,  &c— lymph  is  exuded  in  as  well  as  on  the 
conjunctiva,  which  is  raised  up  around  the  cornea  in  the  form  of white  ehemosis. 

t  Conjunctivitis  crysipelatosa  idiopathica. 
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Objective  symptoms. — To  the  anatomical  description  of 
erysipelatous  inflammation  of  the  conjunctiva  above  given, 

it  only  remains  to  add  under  this  head,  'that  the  eyelids 
and  cheek  are  cedematous,  that  in  consequence  of  the 
gravitation  of  the  fluid  or  pressure  of  the  upper  eyelid, 
the  serous  chemosis  is  greater  below  than  above — that  the 
cornea  appears  half  buried  by  it — that  there  is  some  puro- 
mucous  secretion  -with  occasional  lacrymation  and  increased 
Meibomian  discharge.  The  protruding  conjunctiva  is  liable 
to  bo  abraded  or  become  dry  by  exposure  to  the  air. 

In  some  cases,  I  havo  found  this  ophthalmia  and  stye 
co-oxisting. 

Subjective  symptoms. — The  pationt  complains  of  an  un- 
easy sensation  of  pressure  and  tension  about  the  eye  'when 

it  is  moved,  with  itching  and  smarting  at  the  edges  or 
comers  of  tho  eyelids,  especially  when  a  stye  is  forming, 
and  soino  impatienco  of  light. 

Constitutional  symptoms. — The  subjects  of  this  ophthalmia 
are  most  commonly  porsons  of  weakly  constitution,  ad- 
Vanoed  in  life,  or  labouring  under  gastric  derangement : 
but  theso  conditions  are  to  bo  viowed  rather  as  the  predis- 

posing causes  than  as  tho  symptoms  of  the  ophthalmia. 

( 'auses. — The  predisposing  causes  have  been  just  referred 
to. — Exciting  causes. — Exposure  to  cold  and  wet.  Injuries, 
chemical  or  mechanical,  of  the  conjunctiva ;  it  sometimes 
occurs  after  needle  operations  for  cataract.  In  an  Old  man 

affected  with  small  irritable  ulcers  on  his  legs,  with  sur- 
rounding erythema,  I  onco  saw  it  occur  as  if  by  metastasis 

on  the  application  of  warm  fomentations  to  the  legs. 
Diagnosis. — The  naturo  of  the  conjunctival  inflammation 

is  at  once  porceived ;  but  in  forming  the  diagnosis,  it 
should  be  determined  whether  there  be  any  comphcation 
— such  as  sclerotitis. 

Prognosis  and  course, — The  prognosis  is  good.  The 
di39ase  usually  begins  to  subside  in  a  few  days  —the  watery 
effusion  is  gradually  absorbed — and  the  conjunctiva  be- 

comes again  applied  to  the  sclerotica,  but  continues  for 
some  time  in  a  loose  flaccid  state.  During  this  process, 
the  injection  of  the  conjunctiva  disappears,  but  the  spots 
of  extravasated  blood  are  some  time  of  being  absorbed. 
The  lacrymal,  Meibomian,  and  conjunctival  secretions 
return  to  their  natural  quantity  and  quality. 

Treatment. — Three  grains  of  mercurial  chalk,  with 
watery  extract  of  aloes,  and  extract  of  hyosciamus,  of 
each  one  grain  at  bed-time,  followed  by  a  purgative 
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draught  in  the  morning ;  and  as  a  collyrium,  the  solution 
of  the  bichloride  of  mercury,  with  vinum  opii  (p.  81), 

will  in  general  suffice  to  check  the  disease.  Good  diet, 
cordials,  and  tonics,  may  be  afterwards  given. 

Instead  of  a  lotion,  some  prefer  dry  warmth,  by  means 

of  medicated  bags  (p.  77),  hung  over  the  eye.  If  more 

agreeable  to  the  patient,  this  may  be  adopted;  but  in 
either  case  it  will  bo  necessary  afterwards  to  drop  in 
vinum  opii  to  give  tone  to  the  relaxed  membrane. 

Genus  II.— sclerotitis. 

The  species  of  this  genus  admitted,  are  rheumatic  oph- 
thalmia, and  sclerotitis  with  inflammation  of  the  tendi- 

nous insertion  of  the  recti  muscles. 

1  st. — Rheumatic  Ophthalmia.  * 
In  rheumatic  ophthalmia,  the  sclerotica  is  the  principal 

seat  of  the  vascular  congestion ;  but,  as  above  shown 
(p.  110),  there  is  usually  some  degree  of  implication  of 
the  cornea  and  his  in  the  inflammation,  the  former  from 
exudation,  the  latter  from  both  congestion  and  exudation. 
Eheumatic  ophthalmia,  considered  as  a  pure  sclerotitis, 
or  a  sclerotitis  with  the  slight  complications  mentioned, 
is  of  rare  occurrence,  in  consequence  of  its  tendency  to 
merge  into  corneitis,  catarrho-rheumatic  ophthalmia, 
aquo-capsulitis,  or  decided  iritis. 

Objective  symptoms- — Redness. — At  the  commencement, 
the  principal  redness  is  from  the  sclerotic  injection,  the 
characters  of  which  have  been  above  described.  By- 
and-by  there  is  added  some  injection  of  the  conjunctiva, 
especially  of  its  circuracorneal  zone. 

State  of  the  cornea. — The  cornea  becomes  clim  from 
exudation  into  it ;  and  over  its  margin,  at  some  side,  or 
even  all  round,  vessels  may  be  seen  shooting  to  the  ex- 

tent of  one-twentieth  or  one-tenth  of  an  inch,  and  then 
suddenly  stopping. 

State  of  the  iris. — The  iris  becomes  discoloured,  the 
mpd  contracted,  sluggish  in  its  motions,  and  perhaps lazy  from  slight  exudation. 
There  is  lacrymation,  but  no  increased  conjunctival tor  Meibomian  secretion. 

*  Sclerotitis  rheuinatica  vel  idiopathica. 
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Subjective  symptoms.  —  The  most  striking  subjective 
symptom  is  the  rheumatic  pain  around  the  orbit,  in  the 

temples,  face,  &c,  becoming  exacerbated  at  night  -when 
the  patient  gets  warm  in  bed,  and  remitting  only  forwards 
morning.  Besides  this  rheumatic  pain,  there  is  deep- 
seated,  distending,  and  pulsative  pain  of  the  eyeball. 

Thero  is  intolerance  of  bght  accompanying  the  lacry- 
mation,  usually  in  proportion  to  the  degree  of  impbcation 
of  the  cornea  and  iris. 

The  vision  is  dim  in  proportion  to  the  dimness  of  the 
cornea  and  haziness  of  the  pupil. 

Constitutional  symptoms. — Resembling  rheumatism  in 
accompanying  pain  and  its  exacerbations,  this  disease 
rosembles  it  also  in  the  constitutional  symptoms,  inflam- 

matory fever,  derangement  of  digestive  organs,  &c. 
Causes. — This  disease  likewise  resembles  rheumatism  in 

respect  of  its  causes,  predisposing  as  woll  as  exciting; 
but  the  subjects  of  it,  who  are  always  adults,  may  never 
have  suiforod  from  rhoumatism  in  any  other  part  of  the 
body. 

Both  oycs  aro  seldom  affected  together.  When  they 
are  so,  one  is  much  less  severely  affected  than  the  other. 

Diagnosis. — Rheumatic  is  readily  distinguished  from 
catarrhal  ophthalmia  by  the  scat  and  character  of  the 
vascular  injoction  (pp.  19,  109),  by  the  absence  of  any 
mucous  secretion  from  tho  conjunctiva  in  the  former,  and 
especially  by  the  difference  in  the  character  of  the  pain. 
Catarrho-rheumatic  ophthalmia  is  attended  by  all  the 
symptoms  of  rheumatic  ophthalmia,  with  the  superaddi- 
tion  of  those  of  catarrhal,  and  a  greater  tendency  to 
mischief  in  the  cornea  than  in  either.  From  aquo- 
capsubtis  or  iritis,  rheumatic  ophthalmia  is  distinguished 
by  the  slight  degree,  if  not  absence  of  affection  of  the 
membrane  of  the  aqueous  humour  or  iris. 

Prognosis. — This  ophthalmia  may  prove  sbght  and  soon 
go  off,  but  even  when  not  so  slight,  the  prognosis  is  in 
general  good.  The  degree  to  which  the  cornea  or  his  i 
may  have  become  affected,  however,  will  of  course  modify  | 
the  prognosis.  A  person  having  once  suffered  from  it  is 
very  liable  to  renewed  attacks.  Sometimes  it  occurs  in  a 
chronic  state,  and  proves  obstinate  without  being  severe. 

Treatment. — The  treatment  is  to  be  commenced  with  a 
dose  composed  of  calomel,  gr.  ij.,  extract  of  colchicum, 

gr.  j.,  and  Dover's  powder,  gr.  x.,  at  bed-time,  followed 
by  a  purgative  draught  in  the  morning. 
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After  that  a  pill  of  calomel  and  Dover's  powder  (gr.  j. 
— gr.  ij  Is),  three  times  a  day,  until  the  gums  are  just 
touched.  If  the  bowels  become  confined,  a  solution  of 

Epsom  salts,  5ft.  in  water,  with  wine  of  colchicum 
3ij.,  in  closes  of  two  table- spoonfuls  in  the  morning  may 
be  prescribed. 

The  eye  is  to  be  bathed  occasionally  with  belladonna  or 
atropia  lotion,  tepid,  and  in  the  intervals  kept  Hghtly 
covered  with  a  dry  compress.  As  a  means,  though  only 
subsidiary,  of  moderating  the  rheumatic  pain  around  the 
orbit,  or  in  the  temples,  &c,  friction  over  the  seat  of 
pain  with  mercurial  ointment,  combined  with  an  equal 
part  of  extract  of  belladonna ;  with  a  tincture  of  tobacco 
(p.  78) ;  or  with  morphia  dissolved  in  almond  oil,  may  be 
employed  at  bed-time. 

If,  by  this  medication,  the  disease  is  not  checked,  and 
especially  if  the  rheumatic  pain  is  severe,  and  the  cornea 
and  iris  threatened,  it  may  be  found  necessary  to  abstract 
blood  by  leeches,  or  even  venesection,  to  the  extent  of 
5x.  or  3xij.,  according  to  the  strength  of  the  patient. 

Counter-irritation,  by  blisters  behind  and  below  the 
mastoid  process  or  to  the  nape  of  the  neck,  is  useful  in 
the  decline  of  the  inflammation. 
When  by  the  above  treatment  the  disease  has  been 

checked,  tonics  promote  convalescence.  Bark  and  carbo- 
nate of  soda,  in  doses  of  five  to  ten  grains  each,  two  or 

three  times  a  day,  is  a  favourite  tonic ;  quina  also  is 
useful. 

2nd. — Inflammation  of  the  sclerotica,  and  tendinous 
insertion  of  the  recti  muscles. 

The  anatomical  characters  of  this  ophthalmia  have 
been  above  sketched  (p.  110). 

I    The  inflammation  is  most  commonly  confined  to  the 

,.  'insertion  of  the  external  rectus ; — sometimes,  it  presents tself  at  the  insertion  of  the  internal  rectus  also  ; — rarely 
I  s  it  found  implicating  the  insertion  of  all  the  four  recti. 

In  illustration  of  its  course  and  treatment,  the  follow- 
I  ng  cases  are  given : — 
I    In  a  lady  between  thirty  and  forty,  in  whom  the  in- 
lamination  affected  the  insertion  of  the  external  rectus  of 
ho  left  eye,  and  had  already  existed  for  five  months,  I 

I  aund  close  to  the  cornea  a  yellowish-grey  elevated 
F  atch  under  tho  conjunctiva.    Along  with  some  con- 
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junctival,  there  was  considerable  sclerotic  injection  at 
the  place,  encroaching  on  the  cornea,  which  had  become 
dim  to  a  great  extent  in  its  outer  half.  There  was  also 
some  pink  sclerotic  injection  all  round  the  cornea,  though 
no  decided  implication  of  tho  insertions  of  the  other  recti 
muscles. 

There  had  been  considerable  supra- orbital  pain. 
This  case  had  been  treated  with  iron  and  quinine  inter- 

nally, counter-irritation,  and  drops  of  vinum  opii  and 
nitrate  of  silver  externally,  without  benefit. 

Tho  treatment  which  I  have  found  most  effectual  in 

such  cases  is  calomel  in  half-grain  doses,  with  a  grain 
and  a  half  of  Dover's  powder,  three  times  a  day,  perse- 
vored  in  for  some  time, — often  some  weeks.  Occasionally 
two  or  three  leeches  are  required. 

Belladonna  or  atropia  lotion,  or  simple  tepid  water,  is 
tho  only  admissible  application  at  first.  When  tho  con- 

gestion and  thickening  begin  to  subside,  tonics  may  bo 
given  with  effect;  and  the  bichlorido  of  mercury  with 
vinum  opii  lotion  used. 

A  girl,  aged  8,  of  scrofulous  constitution,  has  had  the 
eyos  slightly  blood-shot  for  a  month  past — the  right  more 
affected  than  the  left.  On  examination,  there  is  seen  in 
the  right  oye,  on  the  nasal  and  temporal  sides  of  the 
cornea,  a  broad  yellowish-grey  elevation  depending 
chiefly  on  thickoning  of  the  sclerotica  and  tendinous 
insertions;  there  is  sclerotic  and  also  slight  conjunctival 
injection  at  tho  place.  No  pain,  nor  intolerance  of  light. 
Sight  quite  good. 

After  three  or  four  two-grain  doses  of  hydrargyrum 
cum  creta,  at  bed-time,  the  eyes  were  found  better, — the 
rednoss  much  diminished;  but  improvement  not  ad- 

vancing, two  leeches  were  twice  applied  at  an  interval  of 
six  days ;  each  time  with  benefit.  Cod-Hver  oil  was  then 
given,  and  after  that  the  vascular  injection  and  thicken- 

ing of  the  sclerotica  progressively  diminished,  until,  about  ; 
the  end  of  two  months,  the  eyes  were  quite  well  and  the  j 
sclerotica  of  its  natural  appearance. 

In  the  case  just  related,  there  was  no  pain,  and  the  | 
cornea  remained  quite  clear ;  but  in  another  case,  the 
patient,  a  girl  of  twelve  or  thirteen,  complained  of  some 
pain,  especially  over  the  eyebrows,  and  the  cornea  became 
somewhat  nebulous.  In  this  second  girl,  in  whom  the  j 
inflammation  was  altogether  more  severe,  recovery  took 
place  under  similar  treatment,  but  more  slowly. 
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This  inflammation  must  not  be  confounded  with  pus- 

tular ophthalmia,  on  the  one  hand,  nor  with  sclerotico- choroiditis  on  the  other. 

Sclerotico-kyMitis  and  sclerot ico- choroiditis. 

These  inflammations  involving  the  sclerotica  will  be 

considered  below,  the  one  under  anterior  internal,  and 

the  other  under  posterior  internal  ophthalmia. 

Genus  III.— corneitis.* 

Whilst  congestion  was  taken  as  the  characteristic  of 

rheumatic  ophthalmia,  considered  as  a  sclerotitis,  exu- 
lation,  for  the  reasons  above  given  (p.  Ill,  et  seq.),  must 
oe  taken  as  the  characteristic  of  comeitis. 

As  species  of  comeitis,  I  rank,  1st,  common  scrofulous 
5r  phlyctenular  ophthalmia,  2nd,  parenchymatous  cor- 
leitis,  hitherto  designated  scrofulous,  but  now  generally 

•ecognised  as  congenito-syphilitic  in  its  origin,  and  3rd, 
heumatic  corneitis. 
Scrofulous  or  phlyctenular  ophthalmia  is  usually  ranked 

,s  a  conjunctival  inflammation,  but  with  no  good  reason, 
eeing  that  although  the  conjunctiva  is  the  seat  of  in- 
ection,  the  redness  is  neither  great  nor  uniform,  the 
essels  being  few  in  number,  and  running  singly  or  in 
etached  fasciculi  towards  the  cornea — an  injection  of  the 
ODjunctiva  which  is  the  consequence  rather  of  the  affrnx 
f  blood  towards  the  primarily  affected  cornea ;  and 
aeing  that  it  is  the  cornea  which  is  the  seat  of  the 
xndation — of  phlyctenule,  of  ulcers,  and  of  new  vessels 
lto  which  those  of  the  conjunctiva  are  continued.  More- 
ver,  besides  conjunctival,  there  is  some  degree  of  scle- 
)tic,  injection. 
Corneitis,  commonly  so  called,  comprising  both  con- 

enito-syphilitic,  and  rheumatic  corneitis,  is  an  inflam- 

lation  of  the  "  adhesive  "  character,  involving  principally le  proper  substance  of  the  cornea;  hence  it  has  been 
so  named  parenchymatous  corneitis,  though  the  con- 
mctiva  comeco,  on  tho  one  hand,  and  the  membrane  of 
escemet,  on  the  other,  may  also  become  affected. 
While  in  phlyctenular  ophthalmia  and  cornoitis,  coni- 

*  Keratitis. 
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monly  so  called,  the  iris  is  apt  to  become  involved,  it  is 
always  more  or  less  so  in  inflammation  of  the  membrane 
of  Descemet.  Indeed,  affection  of  the  iris  constitutes  a 
part  of  this  ophthalmia,  which  has  thence  been  named 
kerato-iritis,  and  also  aquo-capsulitis,  under  the  im- 

pression that  the  membrane  of  Descemet  extends  over 
the  anterior  surface  of  the  iris,  and  thus  constitutes  the 
investing  membrane  of  the  anterior  chamber  of  the 
aqueous  humour.  The  inflammation  in  question  will 
thus  be  best  treated  of  under  the  head  of  ophthalmia 
interna  anterior. 
Tho  other  ophthalmias,  in  which  tho  cornea,  whether 

its  proper  substance,  or  its  conjunctival  layer,  is  im- 
plicated, belong  to  the  geuus  of  compound  external 

ophthalmia  (p.  203). 
Cases  of  inflammation  of  tho  sclerotica  and  tendinous 

insertion  of  tho  recti  muscle  in  which  the  cornea  becomes 
much  affected  might  be  viewed  as  coming  under  the  head 
of  cornoitis  (p.  187). 

1st. — Scrofulous,  or  phlyctenular  ophthalmia* 

This  is  the  most  common  form  of  ophthalmia  in  chil- 
dren of  from  ono  to  twclvo  years  of  age.  Out  of  100 

cases  of  ophthalmia  at  that  time  of  life,  it  has  been 
estimated  that  90  aro  cases  of  this  kind.  Although  the 
subjects  of  it  of  ton  present  the  scrofulous  diathesis  in 
a  well-marked  manner,  and  not  unfrequently  are  labour- 

ing at  tho  same  time  under  scrofulous  affections  of  other 
parts,  it  is  to  be  remembered  that  cases  frequently  occur 
in  which  thore  aro  no  such  evidences  of  scrofula.  Unless, 
therefore,  we  choose  to  view,  as  some  do,  this  form  of 
ophthalmia  itself  as  a  manifestation  of  a  scrofulous  con- 

stitution, the  term  "  scrofulous  ophthalmia "  must  he 
received  rather  in  a  conventional  than  in  a  literal  sense. 

Objective  symptoms. — When  the  little  patient  is  brought 
into  the  light  to  be  examined,  the  eyelids  are  found  spas- 

modically closed,  the  eyebrows  depressed,  and  the  cheeks 
drawn  up,  the  child  endeavouring  at  the  same  time  to 
cover  the  eyes  with  his  hands  in  order  to  protect  them 
from  the  light. 

In  consequence  of  the  very  forced  closure  of  the  eye- 

*  Conjunctivitis  scrofulosa  vel  strumosa— Eretbitio  form  of  scro- fulous ophthalmia. 
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lids,  tlieir  borders  are  sometimes  found  so  much,  inverted, 
that  their  cutaneous  surfaces  are  in  contact ;  and  if  this 

has  been  of  long  continuance,  these  surfaces  will  be  moist 
and  soft  like  mucous  membrane. 

There  is  greater  or  less  redness  and  excoriation  of  tho 
I  cheeks,  and  not  unfrequently  an  impetigenous  eruption, 

extending  over  the  face,  forehead,  and  temples. 
As  it  is  in  general  impossible  for  the  child  to  open  the 

m  syelids,  even  if  disposed,  in  consequence  of  the  great 
I  intolerance  of  light  and  involuntary  spasmodic  closure 
t  if  the  eyelids,  it  is  necessary  for  the  surgeon  to  do  so  in 

►rder  to  examine  the  eyes.    For  the  mode  of  procedure, 
f  see  p.  17. 

On  opening  the  eyelids,  which  are  probably  somewhat 
L  -ed  and  tumid  at  their  margins,  a  gush  of  hot  tears  takes 
L  dace,  which  had  been  pent  up  in  the  oculo-palpebral 
;pace  in  consequence  of  the  continued  closure  of  the 

[  iyelids. 
The  examination  will  probably  not  disclose  much  vas- 

l  ular  injection  of  the  sclerotic  conjunctiva,  and  some  of 

-r  |  rhat  is  seen,  even,  may  have  been  caused  by  the  irri- 
L  ation  of  opening  the  eyelids.    There  may  be  merely  a 
1  ine  circumcomeal  reticular  blush,  fed  by  some  small 

ink  scattered  vessels  running  towards  it,  such  as  is 
I  ccasioned  by  the  irritation  of  a  foreign  particle  which 
I  as  got  into  the  eye.    Some  larger  vessels,  however,  will 
I  erhaps  be  seen  running,  in  fasciculi,  from  the  angles 
>wurds  the  cornea.     In  addition  to  the  conjunctival 

I  yection,  there  is  also  circumcorneal  zonular  redness  of 
I  le  sclerotica. 

I  The  palpebral  conjunctiva  is  usually  the  seat  of  con- 
I  derable  congestion. 

The  cornea,  though  suffused,  may  be  as  yet  free  from 
I  ly  circumscribed  speck ;   but  ere  long,  one  or  more 
I  hlyctenulcH  are  met  with,  or  small  ulcers  left  by  the 
I  u-sting  of  phlyctenulse. 

The  cornea  may  be  still  unpervaded  by  red  vessels ;  or 
t  irhaps  a  single  ono  may  be  detected  running  over  its 
I  argin  towards  the  phlyctenula ;  or  if  instead  of  a  phlyc- 
1  nula,  an  ulcer  already  exists,  there  may  or  may  not  bo 
I  fasciculus  of  vessels  extending  into  it  (p.  115).  Plate  I., 

I  Sometimes  there  is  onyx,  sometimes  an  abscess  or  large 
|  stule. 
I  The  pupil  is  usually  rather  contracted. 

an 
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"Whilst  the  laciymation  is  so  great,  the  conjunctival  and Meibomian  secretions  are  not  much  increased. 
Both  eyes  are  generally  affected  at  the  same  time,  but 

one  is  always  worse  than  the  other. 
Subjective  symptoms.' — Tbere  is  in  general  not  much  dis- 

tress, except  from  tho  great  intolerance  of  light ;  and  this 
remits  towards  evening,  or  may  be  relieved  at  other  times 
by  darkening  the  room.  There  occur,  however,  occasional 
attacks  of  darting  pain  in  the  eye  at  night ;  and  if  phlyc- 

tenule or  ulcers  exist,  there  is  the  painful  sensation  as  if 
a  foreign  body  were  in  the  eye,  aggravated  when  the  eye- 

lids aro  moved.  The  irritation  of  the  excoriated  cheek  by 
tho  tears  also  causes  considerable  distress. 

Constitution  and  state  of  health. — As  above  mentioned, 
tho  constitution  of  the  subjects  of  this  ophthalmia  is  in  a 
t  reat  number  of  cases  that  which  is  known  by  the  name 
of  ecrofulous. 

Along  with  tho  ophthalmia,  a  disordered  state  of  the 
health  will  bo  found  generally  to  exist.  The  digestive 
organs  and  skin  especially  will  probably  be  found  out  of 
ordor,  with  fovorishncss  and  irritability  of  temper. 

Causes. — Tho  predisposing  causes  of  scrofulous  ophthal- 
mia may  be  roforrod  principally  to  tho  age,  constitution, 

a  nd  stato  of  health  of  tho  patient.  That  age  predisposes, 
is  shown  by  the  circumstance,  that  it  is  the  most  common 
by  far  of  all  the  inflammations  of  the  eye  in  children,  and 
that  an  inflammation  originally  of  a  different  kind,  in 
cliildhood,  is  extremely  apt  to  run  into  it.  That  the  con- 

stitution predisposes,  may  bo  inferred  from  the  name  of 
the  discaso  being  taken  from  that  state  of  constitution  in 
connexion  with  which  the  ophthalmia  so  frequently  mani- 

fests itself  in  early  life.  It  is  to  be  observed,  that  at  such 
age,  and  in  such  constitutions,  it  may  in  one  case  be  the 
eye,  in  another  the  ear,  in  a  third  some  other  organ  which 
is  affected ;  but  in  all,  the  digestive  organs  are  found  more 
or  less  at  fault.  Previous  attacks,  and  also  exanthema- 
tous  diseases,  predispose  to  it. — See  Exanthematous  oph- thalmice. 

Exciting  causes. — This  inflammation  may  be  excited  by 

any  of  the  ordinary  exciting  causes  of  ophthalmic  inflam- 
mation, the  age,  constitution,  and  state  of  health  deter- 

mining its  particular  character.  Any  common  inflamma- 
tion of  the  eye  is  in  such  circumstances  apt  to  merge  into 

this.  The  ophthalmia  often  appears  to  be  excited  and 
kept  up  by  the  irritation  of  teething. 
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Diagnosis. — The  symptoms  of  this  ophthalmia  are  so 
very  striking,  that  it  can  scarcely  be  confounded  with  any 
other,  especially  if  the  age  of  the  patient  be  taken  into 
account. 

In  so  far  as  regards  the  slight  degree  of  redness  of  the 
white  of  the  eye  and  the  great  intolerance  of  light,  paren- 

chymatous corneitis  resembles  it ;  but  the  changes  which 
take  place  in  the  cornea  in  the  two  ophthalmias  are  quite 
different.  In  parenchymatous  corneitis,  there  is  no  for- 

mation of  phlyctenular,  nor  ulceration,  and  rarely  onyx  or 
abscess,  but  opaque  adhesive  exudation  into  the  substance 
of  the  cornea,  and  development  of  a  general  deep-seated 
vascularity,  with  increased  prominence  of  the  cornea. 

Scrofulo-eatarrhal  ophthalmia  is  distinguished  from 
phlyctenular  ophthalmia  by  the  greater  redness  of  the 
white  of  the  eye,  and  the  less  degree  or  absence  of  intol- 

erance •  of  light.  Cases,  however,  occur,  and  they  are 
usually  of  the  most  stubborn  character,  in  which  with 
excessive  intolerance  of  light  there  are  the  objective  symp- 

toms of  scrofulo-eatarrhal  ophthalmia,  viz.,  redness  and 
swelling  of  the  eyelids,  increased  Meibomian  secretion, 
great  congestion  of  the  conjunctiva,  and  puro-mucous 
discharge. 

The  age  of  the  patient  alone,  independently  of  other 
ooints  of  difference,  distinguishes  between  this  ophthalmia 

J  '-nd  catarrho-rheumatie. 
Course  and  prognosis. — Phlyctenulae  on  the  cornea  may 

|  ither  recede  without  being  matured,  or  pass  into  ulcera- 
I  ion.  If  a  phlyctenula  on  the  cornea  recede,  it  will  leave 

speck  called  albugo — round,  smooth,  slightly  elevated, 
I  nd  densely  opaque  in  its  centre,  but  shaded  off  at  its 
1  ircumference.  Sometimes  a  vessel  or  two  may  be  seen 
I  turning  into  an  albugo,  or  a  nebulous  streak  indicates 
I  rhere  vessels  had  run. 

If  ulceration  has  taken  place,  the  ulcer  will  probably 
I  e  the  point  of  termination  of  a  fasciculus  of  vessels  as 
I  bove  mentioned  (p.  191) ;  but  when  the  healing  process 
f  ommences,  one  vessel  after  another  shrinks  and  disap- 
I  ears.  If  the  ulcer  has  penetrated  to  any  depth,  an 
I  oaque  cicatrice  or  leucoma  will  be  left  (p.  119). 
B  There  is  a  circumscribed  and  rather  deep  ulcer  of  the 
I  >rnea  met  with  in  this  disease.  It  is  circular,  with 
I  nooth,  round  edges,  quite  clear  to  its  bottom,  unaccom- 

,1  mied  by  any  extension  of  vessels  into  it,  and  tho  cornea 
1  ound  is  scarcely,  if  at  all,  nebulous.    The  cornea  looks 
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simply  as  if  a  small  piece  had  been  scooped  out  of  it. 
After  this  ulcer  heals,  a  small  clear  facet  remains  (p.  119). 

The  inflammation  continuing  unchecked,  ulcers  which 
may  have  fonned,  often  go  on  increasing  in  depth,  until 
the  proper  substance  of  the  cornea  is  perforated,  in  ■which 
case  the  membrane  of  Descemet  is  protruded  through  the 
opening  at  tho  bottom  of  the  idcer  m  the  form  of  a  small 
transparent  vesicle  (hernia  of  the  cornea),  which  soon  J 
bursts,  and  the  aqueous  humour  escapes,  the  consequences 
of  which  have  been  described  above  (p.  117,  et  seq.) 

Iritis  sometimes  supervenes  on  this  form  of  ophthalmia. 
Sometimes,  also,  inflammation  of  the  posterior  tunics,  by 
which  the  eyo  is  left  amaurotic,  atrophic,  or  in  a  state  of 
varicosity. 
From  long  continuance  of  the  forced  closure  of  the 

eyelids  (p.  191),  outropium  is  apt  to  be  induced.  Occa- 
sionally, a  fasciculus  of  tho  oyelashes  of  the  upper  eye- 

lul  is  found  turned  in  under  the  lower  eyelid  at  the  outer 
corner.    (See  p.  !>.) 

Thero  is  loss  tendency  to  ophthalmia  tarsi  in  this,  than 
in  scrofulo-catarrhal  ophthalmia. 

This  is  ono  of  the  most  obstinate  of  all  the  acute  in- 
flammations of  tho  eyo,  and  one  of  those  most  liable  to 

relapse,  Tho  disposition  to  the  disease,  however,  dimi- 
nishes on  tho  approach  of  puberty. 

If  the  cornea  be  still  froe  from  phlyctemdre  or  ulcers, 
the  prognosis  is  good ;  but  if  phlyctenular  or  ulcers  exist, 
tho  prognosis  must  be  qualified  by  tho  likelihood  of  a 
speck  or  specks  on  tho  cornea.    See  above. 

The  state  of  the  constitution,  and  the  circumstances 
in  which  tho  patient  is  placed,  must  greatly  influence  the 

prognosis. 
The  dismissal,  when  cured,  should  always  be  accom-: 

paniod  by  a  warning  as  to  the  great  tendency  of  the  disease* 
to  return,  and  instructions  as  to  the  diet  and  regimen  best 
(Calculated  to  guard  against  a  relapse. 

Treatment. — The  treatment  is  always  advantageously 
commenced  with  an  emetic — and  an  antimonial  emetic  i3 

the  best.  (Via.  antimon.  5j\,  aq.  pur.  Jij. — a  table-spoonful 
every  ten  minutes  until  vomiting.) 

After  this  small  doses  of  hydrargyrum  cum  creta  (gr.  ij.), 
in  combination  with  powdered  leaves  of  belladonna  (gr. 
Is.— j.)  are  to  be  given  night  and  morning  for  a  few  daysf; 
A  dose  of  calomel  and  rhubarb  or  scanimony  may,  occa- 

sionally, be  required  in  addition. 
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The  digestive  organs  having  been  by  the  alteratives  and 

purgatives  brought  into  a  better  state,  tho  disulphate  of 

quina,  in  doses  of  gr.  j.— ij.,  three  times  a  day,  will  bo 
found,  in  a  large  proportion  of  cases,  to  act  like  a  specific. 
Under  its  use,  the  inflammation  and  intolerance  of  light 

soon  begin  to  subside,  and  this  is  followed  by  the  dis- 
appearance of  the  phlyctenulce  and  healing  of  the  ulcers 

on  the  cornea. 
Cod-liver  oil  with  or  without  quina  is  often  of  great 

efficacy.  In  some  cases,  iron,  or  sulphuric  acid,  and  in 
others,  rhubarb  with  carbonate  of  soda,  will  be  found 
useful  as  tonics. 

In  the  third  American  edition  of  the  present  work,  the 
Editor,  Dr.  Atlee,  says  that  he  has  used  arsenic  with 
good  effect  in  many  cases  of  this  disease,  more  especially 
those  complicated  with  chronic  eruptions  of  the  skin. 
The  following  is  the  formula  which  he  gives : — R  Vini 
Ferri, — Syrapi  srmplicis,  aa  sfs. — Liquoris  arsenicalis, 
ttixxxij. — Aq.  anethi,  Jj.  Sig.  One  tea-spoonful  at  meals, 
three  times  a  day. 

The  application  of  two  or  three  leeches  around  the  eye 
is  occasionally  required  to  relieve  the  congestion,  and 
thus  to  promote  the  action  of  the  other  remedies.  In  a 
case,  for  example,  attended  with  great  intolerance  of 
light,  little  or  no  impression  was  made  on  the  inflamma- 

tion by  the  ordinary  remedies  for  a  month,  until  after  the 
application  of  two  leeches  to  each  eye,  when  the  inflam- 

mation and  intolerance  of  light  began  to  diminish ;  and 
under  the  use  of  remedies  which  before  proved  ineffectual 
the  case  went  on  to  a  cure. 

A  warm  bath  at  bed-time  is  useful,  relieving  feverish- 
ness  and  detennining  to  the  skin. 

As  an  application  to  the  eye  itself,  the  belladonna  or 
atropia  lotion  may  be  used  from  the  first.  It  soothes  the 
eye,  and  greatly,  if  not  wholly,  relieves  the  intolerance  of 
light.  Steaming  the  eyes  with  the  vapour  of  hot  water 
impregnated  with  belladonna,  has  the  same  effect  (p.  77). 

Th6  acute  symptoms  having  been  overcome  by  the  treat- 
ment above  indicated,  recourse  may  be  had  to  the  use  of 

the  bichloride  of  mercury  lotion  three  times  daily,  and 
the  weak  red  precipitate  ointment  at  bed-time ;  whdst  at 
intervals  of  two  or  three  days  the  nitrate  of  silver  solution 
may  be  dropped  into  the  eyes  (gr.  iv. — 5J.). 

Counter-irritation  by  blisters,  kept  open  or  repeatedly renewed,  behind  and  below  the  mastoid  process,  is  always 0  2 
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of  great  service,  when  the  ophthalmia  has  begun  to 
decline.  A  warm  plaister  between  the  shoulders  may  be 
afterwards  worn.  Even  before  the  ophthalmia  has  begun 
to  decline,  it  is  often  useful  to  pencil  with  the  solid  nitrate 
of  silver  the  skin  of  the  eyelids,  in  those  cases  especially, 
above  mentioned  (p.  191),  in  which  the  skin  is  moist  and 
soft.  In  other  cases  pencilling  of  the  skin  of  the  eyelids 
with  strong  tincture  of  iodine  often  does  great  service. 

If  under  this  treatment  the  case  does  not  improve,  but 
the  inflammation,  on  the  contrary,  continues  active  and 
6evero,  the  iris  perhaps  becoming  discoloured,  with  the 
pupil  contracted,  and  ulceration  threatening  to  penetrate 
the  cornea,  the  following  treatment  should,  without  delay, 
bo  had  recourse  to : — Two  or  throe  leeches  to  the  eye,  half- 
grain  doses  of  calomel  three  times  a  day,  in  conjunction 
with  the  quina;  and  tho  resumption  of  the  belladonna  or 
atropia  fomentation,  to  keep  the  pupil  dilated  if  it  is  the 
centre  of  tho  cornea  which  is  the  seat  of  ulceration,  in 
order,  if  penetration  should  tako  place,  prolapsus  iridis 
may  be  obviated ;  but  if,  on  tho  contrary,  the  ulceration 
bo  towards  tho  circumference,  fomentations  of  warm  water 
alono  are  to  be  used. 

But  in  a  caso  in  which  ponetration  of  the  cornea  by 
ulceration  is  threatened,  it  is  better  to  put  the  patient  at 
onco  under  tho  influence  of  chloroform,  and  evacuate  the 

aqueous  humour-  by  tho  operation  of  paracentesis  cornea 

(p.  149). Where  penetration  of  the  cornea  has  actually  taken 
place,  and  the  aqueous  humour  in  consequence  evacuated 
and  tho  iris  fallen  forward  against  the  cornea,  the  patient 

must  be  kept  very  quiet.  The  inflammation  now  remit- 
ting, the  ulcer  of  the  cornea  closes,  the  aqueous  humour 

reaccumulates,  and  the  iris  resumes  its  natural  position 
if  no  prolapse  has  occurred.  Under  these  circumstances 
the  calomel  is  to  be  omitted,  and  the  cod-liver  oil  and 
quina  resumed.  The  irritating  collyria  to  the  eye  will 
now  promote  the  subsidence  of  the  inflammation  and  the 
cicatrization  of  the  ulcer. 

In  the  cases  above  mentioned,  in  which,  with  excessive 
intolerance  of  light  there  are  the  objective  symptoms  off 
scrofulo-catarrhal  ophthalmia,  I  have  found  scarification 
of  the  palpebral  conjunctiva,  and,  immediately  thereafter, 
the  application  of  the  strong  red  precipitate  ointment,  of 
the  greatest  service.  The  scarification,  which  evacuates 
a  great  quantity  of  blood,  and  the  application  of  the 
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ointment,  may  be  repeated  at  intervals  of  two  or  tliroe 
days. 

The  eyes  are  not  to  be  bound  up,  but  may  be  protected 
by  a  large  shade,  like  a  bonnet  front. 

Good  aii-,  moderate  light,  friction  of  the  skin,  parti- 
cularly with  a  towel  dipped  in  a  strong  solution  of  salt, 

and  dried,  as  recommended  in  the  American  edition  of  this 

work,  the  tepid  bath,  comfortable  clothing,  and  simple 
nourishing  diet,  are  important  dietetical  adjuvants  in  the 
treatment  of  this  ophthalmia. 
When  there  is  great  tendency  to  relapse,  removal  to  a 

milder  climate  or  a  more  sheltered  situation,  will  often  be 
advantageous. 

2nd. — Parenchymatous  corneitis* 

There  are  two  distinct  forms  of  this  disease,  desig- 
nated acute  or  erethitic,  and  chronic  or  torpid. 

Acute  or  erethitic  form. 

Ohjective  symptoms.— 'There  is  little  redness  of  the  white 
of  the  eye,  and  what  does  exist  is  principally  due  to  scle- 

rotic injection.  The  proper  substance  of  the  cornea  is  the 
seat  of  exudation.  This  is  manifested  by  a  deep-seated 
greyish-white  opacity,  denser  at  some  points  than  others, 
which  by-and-by  becomes  intermixed  with  red,  in  conse- 

quence of  the  development  of  vessels  in  the  exuded  mat- 
ter. In  this  case,  the  cornea  presents  a  peculiar  opales- 

cent appearance. 
When  the  conjunctiva  cornese  is  co-affected,  as  is  often 

more  or  less  the  case,  it  is  in  some  part  of  its  extent 
opaque,  thickened,  and  vascular,  the  vessels  being  in 
continuation  with  those  of  the  corresponding  part  of  the 
circumcomeal  network  of  the  sclerotic  conjunctiva,  the 
injection  of  which  part  is  greater  than  elsewhere.  In  the 
rest  of  its  extent,  the  surface  of  the  cornea  may  become 
rough  and  dim,  like  ground  glass,  though  this  is  an  ap- 

pearance more  characteristic  of  the  chronic  or  torpid  form 
of  the  disease. 

In  the  course  of  the  disease,  increased  prominence  of 
the  cornea  is  apt  to  take  place,  owing  to  softening  of  its 
texture,  on  the  one  hand,  and  distension  by  increased 
accumulation  of  aqueous  humour  on  the  other. 

*  Keratitis  parenchymatosa. 
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Iritis  may  supervene,  but  this,  on  account  of  the  opacity 
of  the  cornea,  may  not  be  readily  detected. 

Subjective  symptoms. — There  is  perhaps  headache,  but, 
in  general,  little  pain  in  the  eyeball — an  uneasy  feeling 
merely  of  distension  or  of  pressure  over  it — the  intolerance 
of  light  is  more  or  less  considerable,  and  as  usual,  accom- 

panied by  laciymation.  Of  course,  there  is  dimness  of 
vision,  in  proportion  to  the  opacity  of  the  cornea. 

Both  eyes  are  usually  affected,  first  one,  and  after  a 
■while  the  other. 

Constitutional  symptoms. — "When  the  local  symptoms  are 
most  severe,  so  are  the  constitutional,  viz.  general  fever- 
ishnoss,  dry  skin,  white  tongue,  loss  of  appetite,  and 
headache. 

Exacerbations  and  remissions  of  the  disease  occur. 

Predisposing  causes. — The  subjects  of  the  disease  are 
generally  from  oight  to  eighteen,  and  of  a  scrofulous  dia- 

thesis. Fomales  are  moro  frequently  affected  than  males, 
and  in  thorn,  when  of  the  age  of  puberty,  there  is  often 
disturbed  menstruation.  By  his  researches  into  the  his- 

tory of  numorous  cases  of  this  diseaso,  Mr.  Jonathan  Hut- 
chinson has  satisfactorily  established  the  fact,  that  a 

hereditary  syphilitic  taint  constitutes  almost  always  the 
root  of  the  diseaso.  Amongst  other  peculiarities  of  phy- 

siognomy which  persons  subject  to  this  form  of  corneitis 
present,  indicative  of  the  constitutional  taint,  may  be 
montionod  cicatrices  of  old  fissures  at  the  angles  of  the 
mouth,  and  especially  ill-developed  and  vertically  notched 

Fio.  38.    From  Mr.  J.  Hutchinson. 

upper  incisor  permanent  teeth— Fig.  38.  On  inquiry,  it 
will  usually  be  found  that  brothers  and  sisters  of  the 
patient  have  died  in  infancy. 

Exciting  causes. — -The  disease  sometimes  supervenes  on 

another  ophthalmia.    Injury  of  the  cornea,  or  exposure  to 
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cold  and  wet,  often  appears  to  be  the  exciting  cause. 
Sometimes  the  inflammation  comes  on  after  the  retroces- 

sion of  some  eruption  of  the  skin. 

Diagnosis. — This  ophthalmia  is  distinguished  from  phlyc- 
tenular ophthalmia  by  the  difference  in  the  changes 

which  take  place  in  the  cornea ;  from  the  compound  oph- 
thalmite,  in  which  the  cornea  is  implicated,  by  the  slight 
degree  of  redness  of  the  white  of  the  eye,  and  the  peculiar 
changes  in  the  cornea:  from  the  chronic  form,  by  the 
intolerance  of  light,  and  the  greater  opacity  of  the  cornea, 
and  the  other  changes  in  its  appearance,  mentioned  in 
their  proper  places  (p.  125). 
When  conjunctival  opacity,  thickening,  and  vascularity 

extend  over  the  whole  cornea,  they  conceal  the  affection  of 
the  proper  substance  ;  but  the  existence  of  this,  and  the 
distinction  of  such  a  case  from  that  in  which  the  conjunc- 

tiva cornepe  alone,  and  not  the  proper  substance,  is  affected, 
as  it  may  be  found  in  scrofulo-catarrhal  ophthalmia,  are 
indicated  by  the  great  intolerance  of  light,  and  by  the  in- 

creased prominence  of  the  cornea,  which  generally  after  a 
time  presents  itself. 

Course  and  prognosis. — Inflammation  of  the  proper  sub- 
stance of  the  cornea  is  an  obstinate  disease.  It  may  go  on 

for  a  long  time,  alternately  getting  better  and  worse.  In- 
flammation of  the  membrane  of  Descemet  and  iritis  readily 

supervene,  and  the  sclerotica,  choroid,  and  ciliary  body 
may  also  become  involved,  in  which  case  there  is  added 
to  the  increased  prominence  of  the  cornea  a  conical  pro- 

jection of  the  whole  front  of  the  eyeball,  in  consequence 
of  an  attenuation  and  yielding  of  the  anterior  part  of  the 
sclerotica.  Under  such  circumstances,  the  retina  has 
usually  also  suffered ;  and  there  are  consequently  more  or 

I  less  amaurotic  symptoms. 
When  the  inflammation  is  arrested,  the  cornea  clears 

sometimes  very  rapidly,  and  to  an  extent  not  previously 
expected.  The  clearing  of  the  cornea  takes  place  from 
the  circumference  towards  the  centre,  where  opacity 
usually  lingers,  and  often  continues  fixed. 

Increased  prominence  of  the  cornea  having  once  taken 
place,  is  permanent. 

Relapses  are  frequent. 
Treatment. — This  is  to  be  conducted  very  much  on  the 

1  same  plan  as  the  treatment  of  phlyctenular  ophthalmia. t  If  tho  patient  be  a  grown-up  female,  attention  should  be directed  to  the  state  of  the  menstruation. 
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The  general  abstraction  of  blood  is  not  required,  but 
the  occasional  application  of  leeches  round  the  eye  is 
generally  necessary. 

The  bowels  having  been  cleared  out,  the  hydi'argyruni 
c.  creta  and  belladonna  powders,  or  calomel,  or  the  green 
iodide  of  mercury,  in  half-grain  doses  with  one  grain  of 
powdered  loaves  of  belladonna,  may  be  given  three  times 
a  day  for  a  few  days.  It  has  not  appeared  to  me  that 
mercury  is  peculiarly  called  for  in  the  treatment  of  this 
diseaso  on  account  of  its  syphilitic  origin.  Mercury  is 
beneficial  ruorely  because  the  inflammation  is  of  an  ad- 
hesivo  character. 

Oil  of  turpentine,  in  doses  of  50>  three  times  a  day, 
ofton  oporates  boneficially.  It  may  bo  given  in  milk. 
1  find  it  especially  efficacious  in  combination  with  cod- 
liver  oil  (3ij). 

Tho  calomel  or  green  iodide  of  morcury  with  the  bella- 
donna night  and  morning  and  the  cod-hver  oil  and  tur- 

pentine  twice  a  day,  I  often  find  beneficial. 
Evacuation  of  tho  aqueous  humour  is  of  use,  especially 

in  cases  with  groat  distension  of  tho  cornea. 
Tho  uso  of  tho  turpentine  is  not  to  be  continued  long, 

for  if  a  good  effect  does  tako  place,  it  generally  appeal's 
within  a  week.  The  cod-liver  oil,  however,  may  in  any 
case  bo  continued,  with  or  without  a  grain  or  two  of 
quina  in  each  doso. 

Steaming  tho  oyos  with  hot  water  impregnated  with 
bolladonna  (p.  77),  and  bathing  them  with  the  belladonna 
or  atropia  lotion,  in  general  soothe  tho  eyes,  and  mitigate 
the  intolerance  of  light.  Belladonna  is  also  of  use  for  the 
purpose  of  keeping  the  pupd  dilated  (p.  140),  when  it  is 
feared  the  iris  has  become  affected. 

If,  after  this,  the  acuteness  of  the  disease  be  checked, 
quinine,  bark  and  soda,  or  other  tonics,  such  as  iron,  &c, 
according  to  the  condition  of  the  patient,  will  prove  of 
great  advantage.  Counter-irritation  is,  at  the  same  time, 
to  be  employed. 
When  the  inflammation  has  been  fairly  arrested,  the 

clearing  of  the  cornea  will  be  promoted  by  the  occasional 
use  of  the  bichloride  of  mercury  lotion,  the  weak  red 
precipitate  ointment,  or  the  like. 

Inflammation  of  the  ear  with  deafness,  if  it  is  not 
found  already  existing,  often  supervenes  in  cases  of  the 
disease  under  consideration.     Sometimes,  the  inflam- 
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matiou  is  accompanied  with  discharge  from  the  ear,  but 
I  have  more  frequently  found  the  affection  of  the  ear  to 

be  inflammation  of  the  membrana  tjmpani  with  ear-ache 
and  deafness,  but  without  discharge.  I  have  often 
noticed  that  as  the  cornea  cleared  and  vision  improved 
the  deafness  became  worse. 

As  to  the  treatment  of  the  ear : — When  there  is  ear-ache, 
two  or  three  leeches  behind  the  ear,  and  when  they  come 
off  warm  fomentations  should  be  applied. 

The  general  treatment  for  the  eyes  is  that  applicable 
for  the  ears. 

Chronic  or  torpid  form. 

Objective  symptoms. — Though  there  is  not  much  redness 
of  the  eye  to  attract  notice,  still,  on  close  examination,  it 
will  be  found  that  it  is  pervaded  by  red  vessels,  both 
conjunctival  and  sclerotic,  besides  being  dull  and  dirty- 
looking. 

There  is  little  exudation  into  the  substance  of  the 

cornea — at  the  most,  enough  to  produce  streaks  or  clouds 
of  opacity ;  but  the  most  peculiar  appearance  which  the 
cornea  presents,  is  the  roughness  of  its  surface,  like 
ground  glass,  and  a  dirty  yellowish-green  colour,  as 
ibove  mentioned  (p.  114).  The  cornea  is  at  the  same 
ime  unnaturally  prominent,  sometimes  increased  in 
iiameter,  with  corresponding  enlargement  of  the  anterior 
chamber. 

Subjective  symptoms. — There  is  merely  dimness  of  vision, 
without  any  pain  or  intolerance  of  light. 
In  such  cases  more  or  less  deafness  from  chronic  in- 

lammation  of  the  membrana  tympani  is  usually  found 
istabhshed.    Perhaps,  there  is  otorrhcea. 

Constitution. — The  subjects  of  this  form  of  corneitis  are 
usually  of  a  dull,  leucophlegmatic,  scrofulous  habit. 
Treatment. — The  treatment  applicable  in  this  form  of 

orneitis,  will  be  understood  from  what  is  laid  down  in 
he  preceding  article.  It  should  be  rather  tonic  and 
Iterative. 

The  diet  and  regimen  above  recommended  for  phlycte- 
ular  ophthalmia  (p.  197),  are  equally  called  for  in  both 
ae  forcns  of  comeitis  now  described. 
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3rd. — Rheumatic  corneit  is.  * 

When  parenchymatous  comeitis  occurs  in  persons 
about  middle  age,  as  it  sometimes,  though  not  usually, 
does,  it  is  accompanied  by  rheumatic  characters,  and  it 
may,  therefore,  be  designated  rheumatic  comeitis. 

The  following  is  an  example  of  this  species  of  inflam- 
mation of  the  cornea : — 

A.  E.,  aged  37,  first  seen  Nov.  12. — Subject  to  rheuma- 
tism. Tho  right  eye  has  been  affected  for  the  last  six  or 

seven  weeks ;  during  all  which  time  he  has  occasionally 
Buffered  pain  over  the  eyebrow  and  in  the  temple.  Yes- 
torday  tho  pain  was  more  severe  than  it  has  yet  been. 

On  examination  (Nov.  12),  the  cornea  of  the  right  eye, 
in  its  upper  third,  was  found  quite  red  from  vascular  in- 

jection. In  tho  rest  of  its  extent,  dim  and  rough  on  its 
surfaco.  Considerable  vascular  injection  of  both  conjunc- 

tiva and  sclerotica,  especially  intense  next  the  vascular 
part  of  the  cornea.  Tho  palpebral  conjunctiva  congested, 
and  the  edgos  of  the  oyelids  rod,  and  slightly  swollen. 

Venesection  to  §viij.  or  Jx.,  Dover's  powder,  gr.  x., 
and  calomel,  gr.  iij.  at  bed-time,  followed  by  black  draught 
noxt  morning.  After  that,  calomel  gr.  j.  and  opium  gr. 
night  and  morning. 

Nov.  14. — Eye  is  very  much  bettor  to-day — the  in- 
jection of  the  white  of  the  eye  considerably  less ;  th" 

vascularity  of  the  upper  part  of  the  cornea,  and  the  dim 
ness  of  the  rest  of  its  extent  very  sensibly  diminished. 
To  continue  the  calomel  and  opium,  and  to  bathe  the  ey 
three  times  a  day  with  warm  water. 

Nov.  23. — Much  affected  by  the  mercury.    The  inflam 
mation  subsiding  veiy  decidedly.    The  vessels  in  th 
upper  part  of  the  cornea  much  reduced  in  number. 
To  continue  the  calomel  at  bed-time  only,  and  apply 
blister  behind  the  right  ear. 

25th.- — Eye  continues  to  improve.    Mouth  not  quite 
sore. 

28th. — The  inflammation  is  rapidly  diminishing.  Th 
redness  of  the  white  of  the  eye  has  in  a  great  measure  I 
disappeared,  and  the  new  vessels  in  the  cornea  going  or  I 
to  shrink  one  after  the  other. 

Dec.  1. — The  vessels  in  the  cornea  have  still  furtbei 
shrunk. 

*  Keratitis  parenchymatosa  rheumatic*. 
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A  few  clays  after  this  some  increase  of  the  inflammation 

took  place,  but  after  the  application  of  leeches  and  a 

repetition  of  the  treatment,  improvement  again  went  on. 

The  mercury  was  then  omitted,  and  cod-liver  oil  given, 
under  the  use  of  which  the  inflammation  wholly  srib- 
sided;— the  cornea  became  quite  free  from  vascularity 
and  cleared,  with  the  exception  of  slight  nebulas  at  its 

upper  part. 
The  characters  of  this  form  of  inflammation  are  suffi- 

ciently defined  to  warrant  the  name.  But  it  is  to  be 
observed  that  in  an  early  stage,  the  case  related  might 
have  been  described  as  a  case  of  inflammation  of  the 
sclerotica  and  tendinous  insertion  of  the  superior  rectus. 

It  did  not  appear  to  me  that  there  was  anything  syphi- 
litic in  this  case. 

Genus  IV. — compound  external  ophthalmia. 

The  ophthalmias,  comprehended  as  species  under  this 
head,  are  scrofulo-catarrhal,  and  catarrho-rheumatic. 

1st. — Scro/ulo-catarrhal  ophthalmia* 

This  is  a  combination  of  common  scrofulous  or  phlyc- 
tenular ophthalmia  and  catarrhal ;   having  sometimes 

nore  of  the  characters  of  the  former,  sometimes  more  of 

he  characters  of  the  latter,  with  occasionally  an  ad- 
mixture of  pustular  ophthalmia. 

Objective  symptoms. — This  form  of  ophthalmia  not  being 
•  ittended  by  any  great  intolerance  of  fight,  the  eyelids  are 
lot  spasmodically  closed,  but  usually  kept  half  open. 
Their  borders  are  red  and  swollen,  and  perhaps  nodulated, 

•j-om  enlargement  of  the  glandular  structures  situated 
here,  and  the  eyelashes  are  incrusted  with  dried  Mei- 
lomian  secretion,  which  is  poured  out  in  increased  quan- 
ity. 
The  vascular  injection  of  the  conjunctiva,  both  palpe- 

>ral  and  sclerotic,  is  very  considerable,  and,  though  with 
3ss  uniformity,  presents  the  catarrhal  characters.  There 
lay  be  also  some  sclerotic  injection. 
Pustules  may  present  themselves  on  the  sclerotic  con- 

*  Torpid  form  of  scrofulous  ophthalmia. 
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junctiva,  and  at  the  margin  of  the  comea,  but  the  cornea 
itself  may  as  yet  be  clear,  or  it  may  be  the  seat  of  onyx, 
or  of  phlyctenuloo  or  ulceration.  The  phlyctenule  on  the 
comea  usually  reach  a  larger  sizo  than  those  which  occur 
in  common  phlyctenular  ophthalmia — indeed,  they  mature 
into  pustules,  and  bursting,  leave  large  ulcers,  with 

flabby,  everted,  and  perhaps  red  edges,  into  -which  large 
fasciculi  of  vessels  run  from  the  neighbouring  conjunctiva 
and  sclerotica. 

Instead  of  the  comea  sufforing  in  this  way,  the  con- 
junctiva comoaj  may  bo  found  in  some  parts  of  its  extent 

the  seat  of  exudation — opaque,  thickened,  and  vascular. 
The  vossols  are  closely  arrangod  side  by  side,  and  extend ! 
over  tho  margin  of  tho  comea,  in  continuation  from  those! 
of  tho  conjunctival  circumcomeal  zone,  and  with  the  i 
opacity,  and  thickoning  of  tho  conjunctiva  corneas,  stop ! 
abruptly  (vascular  sjwck). 

Tho  pupil  is  natural, 
Lacrymation  is  comparatively  inconsiderable,  but  there 

is  a  marked  puro mucous  secretion  from  the  conjunctiva, 1 
togother  with  tho  hicroasod  discharge  frorn  the  glands  of  | 
tho  borders  of  tho  eyelids,  abovo  mentioned. 

Subjective  symptoms. — Thoro  is  little  intolerance  of  light! 
or  pain. 

Constitutional  symptoms. — There  is  no  acute  constitu-l 
tionul  disturbance,  but  the  patients  are  in  general  out  of 
health — thoro  is,  perhaps,  disordered  digestion. 

One  eye  alone  may  be  affected,  but  often  both.  One  is  I 
usually  worso  than  the  other,  or  it  may  be,  that  whilst 
one  is  affected  more  in  the  manner  of  a  catarrhal  oph- 
tnalmia,  with  the  cornea  clear,  the  pupil  natural,  and  no 

intolerance,  tho  other  is  affected  more  in  the  manner  of ' 
phlyctenular  ophthalmia — the  comea  dim,  the  pupil  con- 

tracted, and  considerable  intolerance  of  light. 

Predisposing  causes. — Perhaps  this  form  of  scrofulous  jj 
ophthalmia  is  more  disposed  to  occur  in  older  subjects! 
than  common  scrofulous  or  phlyctenular  ophthalmia- 
more  frequently  about  the  age  of  puberty.    It  may  be 
more  generally  connected  with  the  torpid  form  of  the 

scrofulous  constitution,  but  it  is  to  be  observed,  that  in  j' 
the  same  person  one  eye  may  be  suffering  from  this  form, 

whilst  the  other  is  suffering  from  the  other.     In  females,  j, 
disturbed  menstruation  often  exists  in  causal  connexion  II 
with  the  ophthalmia. 

Exciting  causes. — These  are  the  same  as  the  exciting  I 
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causes  of  catarrhal,  pustular,  and  phlyctenular  ophthal- 
mias. The  inflanimation  may  come  on  first  as  a  catarrhal 

or  pustular  ophthalmia. 

Diagnosis. — This  ophthalmia  differs  from  catarrhal  prin- 

cipally in  the  early  implication  of  the  cornea— from  phlyc- 
i  tenular  ophthalmia,  and  from  parenchymatous  corneitis, 
in  the  less  degree  of  intolerance  of  light,  or  the  total 
absence  of  it,  and  in  the  greater  redness  of  the  white  of 
;ho  eye. 
That  form  of  scrofulo-catarrhal  ophthalmia,  in  which 

shere  is  opacity,  thickening,  and  vascularity  of  the  _  con  - 
unctiva  corneee  to  a  greater  or  less  extent,  and  which  is 
lometimes  called  inflammation  of  the  conjunctiva  cornece,  is 

distinguished  from  thoso  cases  of  parenchymatous  cor- 
leitis,  in  which  there  is,  in  addition,  the  same  affection  of 
he  conjunctiva  cornefe,  by  the  characters  above  mentioned 

p.  199),  and  by  what  of  the  proper  substance  of  the  cor- 
lea  which  may  be  still  visible  not  being  opaque  and 
■•ascular.    Practically,  the  distinction  between  the  two 
liseases  is  important,  as  the  affection  of  the  conjunctiva 
omeae  in  scrofulo-catarrhal  ophthalmia  may  be  efficiently 
reated  by  local  remedies  which  would  be  injurious  in 
parenchymatous  comeitis. 
1   Course  and  prognosis. — Pustules  having  formed  on  the 
Xerotic  conjunctiva,  a  large  superficial  abrasion  is  pro- 
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If  ulceration  of  the  cornea  has  taken  place,  it  may  re- 
tain superficial, 

 
and  become  covered  with  small  sarco- 

matous growths  or  real  red  granulations
,  

or  the  ulcera- 
i  on,  though  rather  indolent,  may  go  on  to  penetrate  the 
>rnea,  the  result  of  which  will  be  as  above  described  (pp. 
19,  120). 

When  opacity,  thickening, 
 
and  vascularity 

 
of  the  con- 

mctiva  cornece  (vascular  specks)  take  place,  they  may 
.  radually  spread  from  several  points  of  the  circumferen

ce 

?  the  cornea,  and  to  such  an  extent  as  to  cover  the  whole 
>mea,  forming  what  is  called  pannus. 

|  The  papillre  of  the  palpebral  conjunctiva
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I  Besides  onyx,  hypopyon  may  occur.    Iritis,  also,  may 
pervene,  if  the  cornea  be  much  affected ;  but  there  is 

1  3S  tendency  to  iritis  in  this  than  in  common  scrofulous 

hthalmia.   
 
When,  however,  internal  inflammatio

n  
does 

I  ke  place,  there  is  perhaps  a  greater  tendency  for  it  to 
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ran  into  sclerotico-choroiditis,  though  this  is  a  rare  result 
in  any  case. 

In  consequence  of  the  affection  of  the  glandular  struc- 
tures at  the  borders  of  the  eyelids,  ophthalmia  tarsi  is 

liable  to  remain.  Small  abscesses  at  the  roots  of  the  eye- 
lashes, and  styes  are  also  of  frequent  occurrence. 

This  ophthalmia  is  in  general  more  easily  cured  than 
phlyctenular  ophthalmia  or  parenchymatous  comeitis, 
and  the  cure  depends  more  on  local  treatment.  General 
treatment,  however,  is  also  of  great  importance. 

The  prognosis  in  the  course  of  the  disease  will  depend 
on  the  extent  to  which  the  cornea  is  affected.  In  cases 

in  which  there  are  vascular  specks  on  the  cornea — vascu- 
larity, thickening,  and  opacity  here  and  there  of  the 

conjunctiva  cornoaD,  it  may  be  prognosticated,  that  by 
a  well-directed  local  stimulant  treatment,  the  eye  will 
be  quickly  froed  from  vascularity,  any  superficial  ulcera- 

tion of  the  cornea  hoalod,  and  the  cornea  itself  cleared, 
with  the  exception  of  some  spots  of  gray  opacity.  It 
is  to  bo  kept  in  mind,  however,  that  relapses  are  very 
apt  to  take  place,  especially  if  the  state  of  the  palpebral 
conjunctiva  with  its  onlargod  papillae  has  not  been  im- 
proved. 

Ulcers,  though  largo  and  deep,  in  general  heal  readily 
under  treatment,  but  of  course  leave  leucomata ;  except 
they  be  of  the  transparent  non- vascular  kind,  which  leave 
a  facet. 

If  the  cornea  has  been  penetrated  by  the  ulceration, 
then  the  prognosis  is  unfavourable.  Things  will  turn  out 
as  above  mentioned  (pp.  119,  120). 

Onyx,  if  not  to  any  great  extent,  readily  disappears  as 
the  inflammation  subsides. 

Treatment — General. —  Emetics  are  not  in  this  oph- 
thalmia of  so  much  use  as  in  phlyctenular  ophthalmia, 

but  the  bowels  require  to  be  freely  acted  on,  by  repeated 
doses  of  calomel  and  jalap.  After  this,  mercurial  chalk 
may  be  given,  in  doses  of  two  or  three  grains  once  or 
twice  a  day  for  a  short  time  if  the  liver  appear  to  be inactive. 

The  stomach  and  bowels  having  been  put  into  order, 

tonics  may  be  prescribed  in  addition  to  nourishing  diet. 
If  the  patient  be  a  female  about  the  age  of  puberty, 

attention  must  be  directed  to  the  state  of  the  catameiual 
discharge. 

Local  treatment.— A  few  leeches  may  be  applied  to  the 
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'.ryes  to  begin  with,  or,  if  the  palpebral  conjunctiva  be 
:  nuch  gorged  with  blood,  it  is  to  be  scarified. 

The  nitrate  of  silver  solution  is  to  be  dropped  into  the 
viye  once  every  second  day ;  the  bichloride  of  mercury 
iye-water  is  to  be  used  twice  a  day,  and  the  red  precipi- 
ate  salve  to  the  edges  of  the  eyelids  at  bed-time.  Under 
his  treatment  the  iuflammation  soon  begins  to  subside, 
,nd  the  ulceration  which  was  perhaps  threatening  to 
enetrate  the  cornea,  is  arrested. 
In  the  chronic  state,  into  which  this  ophthalmia  is  so  apt 

d  fall  if  neglected  or  not  properly  treated,  free  scarifica- 
[on  of  the  palpebral  conjunctiva,  and  thereafter  the  direct 
plication  of  some  strong  stimulant,  especially  the  strong 
d  precipitate  salve  (p.  85),  will  be  found  to  produce  very 
ecided  results.  The  salve  is  to  be  introduced  under  the 

pper  eyelid,  and  diffused  over  the  whole  surface  of  the 
mjunctiva,  by  rubbing  with  the  point  of  the  finger  over 
le  eyelid.  Two  or  three  such  applications  I  have  often 
>und  sufficient  to  remove  the  most  marked  appearances 
i  the  chronic  disease,  such  as  the  vascularity  and  red 
>ecks  of  the  cornea,  and  the  injection  of  the  sclerotic  con- 
inctiva. 

In  the  decline  of  the  inflammation,  counter-irritation 
jhind  and  below  the  mastoid  process,  operates  bene- 
aally. 

2nd. — Catarrho-rheumatic  ophthalmia.* 

In  this  ophthalmia,  there  is  a  combination  of  the  symp- 
ms  of  catarrhal  and  rheumatic  ophthalmias,  with  a 
eater  tendency  in  the  cornea  to  become  the  seat  of 
ilyctenula  or  abscess  and  ulcer. 
Catarrho-rheumatic  ophthalmia  is  of  much  more  fre- 
lent  occurrence  than  rheumatic  ophthalmia,  but  not  so 
mmon  as  catarrhal.    The  comparative  frequency  of  the 
ree  ophthalmias  is  usually  stated  thus: — Eheumatic, 
-Catarrho-rheumatic,  6— Catarrhal,  10. 
Objective  symptoms. — The  edges  of  the  eyelids  are  red 
d  somewhat  swollen.    The  white  of  the  eye  red,  from 

th  conjunctival  and  sclerotic  injection.    Generall'v,  the erotic  injection  is  great — the  conjunctival  only  mid- ng,  but  the  contrary  is  sometimes  the  case.    There  is 
en  some  degree  of  serous  chemosis,  concealing  tho 

*  Conjunctivo-sclerotitis— Conjunctivo-sclero-keratitis. 
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sclerotic  injection.  The  redness  of  the  palpebral  con- 
junctiva is  very  considerable. 

The  disease  has  not  in  general  existed  beyond  a  few 
days,  before  the  cornea  becomes  impbcated.    The  epithe- 

lium of  the  cornea  may  be  raised  up,  by  exudation 
underneath  it,  in  the  foiiu  of  a  large  phlyctenula,  or  even 
blister  (p.  114),  or  the  exudation  being  into  the  proper 
substance  of  the  cornea,  and  development  into  pus  or 
puriform  mattor  taking  place,  an  onyx  or  abscess  is  the 
result  (p.  115).    By  the  bursting  of  the  phlyctenula  or 
blistor,  an  ulcer  is  left,  which  may  remain  superficial  and 
cicatriz-e  without  opacity,  but  it  may  also  penetrate  deep 
into  the  substance  of  the  cornea — even  through  and 
through  it.    Ulceration  may  also  take  place  when  there 
is  onyx  or  abscess;  tho  cornea  over  the  collection  of  : 
matter  ulcerates,  tho  matter  is  evacuated,  and  a  large 
deep  ulcer  is  loft,  which  may  go  on  to  penetrate  the 
cornea  through  and  through.    Instoad  of  thus  bursting ! 
externally,  tho  onyx  or  abscess  may  burst  into  the  i 
anterior  chambor,  and  give  rise  to  what  is  called  false  I 

hy])opyon. 
This  ophthalmia  is  attended  by  lacrymation  in  pro- 1 

portion  to  tho  intolerance  of  light.  The  conjunctival! 
mucous  socretion  is  increased,  but  in  general  not  to  all 
great  degree,  rarely  to  such  a  degree  as  to  constitute! 
blenorrhcea.  The  Moibomian  secretion  is  poured  out  infi 
increased  quantity,  so  that  the  eyelids  are  glued  together! 
over  night. 
Tho  iris  and  pupil  are  apt  to  become  affected — thef 

colour  of  the  iris  changed — the  pupil  contracted  and  slug-j 
gish  in  its  movements,  perhaps  hazy  from  exudation.  Al 
deposit  of  mattor  at  the  bottom  of  tho  anterior  chanibea 
sometimes  occurs,  or  a  true  hypopyon. 

Subjective  symptoms. — Along  with  tho  feeling  as  if  sancl 
were  in  the  eye,  indicative  of  the  conjunctival  affectioni , 
and  which  is  most  troublesome  in  the  morning,  there  lj 
the  severe  circumorbital  or  temporal  pain  coming  on  at 
night,  characteristic  of  tho  sclerotic  part  of  the  ophthalj 
mia,  and  the  intolerance  of  light,  which  appears  to  bi 
dependent  on  the  implication  of  the  cornea.  >  j 

The  conjunctival  and  sclerotic  parts  of  the  affectionij 
may  commence  at  the  same  time,  or  the  conjunctival  firsti!  I 
or  the  sclerotic  first;  in  the  one  case,  catarrhal, —in  thjj: 
other,  rheumatic,  merging  into  catarrho-  rheumatic  opnH thalmia. 

1 
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Constitutional  symptoms. — Considerable  fever,  and  de- 
rangement of  digestive  organs— pulse  generally  quick 

and  sharp — tongue  white,  and  mouth  ill-tasted— sleep 
prevented  until  towards  morning  by  the  nocturnal  pain. 

Causes. — The  predisposing  causes  are  much  the  same  as 
those  of  rheumatic  ophthalmia. 

The  exciting  cause  is  very  generally  cold.  The  dis- 
ease is  most  prevalent  during  north-easterly  winds.  A 

somewhat  similar  inflammation  occurs  from  traumatic 
causes,  such  as  abrasion  of  the  comea.    See  below. 

Diagnosis. — This  ophthalmia  is  distinguished  : — 
From  catarrhal,  by  the  superaddition  of  circumcomeal 

sclerotic  injection,  severe  implication  of  the  cornea,  and 
the  ch'cuinorbital  or  temporal  pain  (p.  161). 

Prom  rheumatic  ophthalmia,  by  the  superaddition  of 
the  conjunctivis,  and  the  affection  of  the  cornea,  consist- 

ing in  formation  of  phlyctenula  or  onyx  and  ulceration 
(p.  186).  _ 
From  phlyctenular  ophthalmia,  by  the  age  of  the 

patient,  and  the  circumorbital  or  temporal  pain. 
From  parenchymatous  corneitis,  by  the  great  redness 

of  the  white  of  the  eye,  and  the  difference  in  the  kind  of 
affection  of  the  comea  (p.  199). 

From  iritis,  by  the  absence  of  affection  of  the  iris,  or  if 
oresent,  by  its  comparative  sUghtness,  and  by  the  pre- 
ence  of  the  corneal  affection. 

Prognosis  and  course. — The  prognosis  is  good,  when 
>roper  treatment  is  begun  before  the  cornea  is  much  or 
it  all  affected.  The  rheumatic  symptoms  depending 
n  the  sclerotic  part  of  the  disease  usually  decline  first, 
he  conjunctival  part  of  the  disease  receding  more 
lowly. 

"When  the  comea  is  affected  with  ulcer  or  onyx,  the rognosis  is  doubtful  until  a  check  has  been  put  to  the 
inanimation.  According  to  the  state  in  which  the 
omea  is,  so  will  be  the  prognosis,  both  as  regards  how 
>on  recovery  of  the  eye  is  Ukely  to  take  place,  and  to 
■hat  extent  the  recovery  may  be  :  opacities  of  the  cornea, rnechia  anterior,  or  partial  staphyloma,  are  liable  to  be ft. 

Treatment. — This  comprises  first  the  general  treatment 
r  rheumatic  ophthalmia :— Calomel  (gr.  iij.),  extract  of 
lchicum  (gr.  i.),  and  Dover's  powder  (gr.  x.),  at  bed- ne,  with  black  draught  next  morning.  After  that, 
Is  of  calomel  (gr.  j.),  and  Dover's  powder  (gr.  ijft.),  two p 
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or  three  times  a  day.  Locally,  warm  fomentations,  with 
water  or  belladonna  or  atropia  lotion. 

Subsequently  when,  as  is  usually  the  case,  the  inflam- 
mation is  by  this  treatment  checked,  the  local  treatment 

for  catarrhal  ophthalmia  may  be  had  recourse  to,  vis. : — 
the  nitrate  of  silver  drops  (gr.  iv. — 3j .)  at  intervals  of  two  or 
three  days, — the  bichloride  of  mercury  lotion  to  bathe  the 
eye  with  three  times  a  day,  and  weak  red  precipitate 
salve  to  anoint  the  edges  of  the  eyelids  with  at  bed-time. 
Tho  bowols  being  free,  cinchona-bark  and  bicarbo- 

nato  of  soda  (aii  gr.  v.  or  gr.  x.),  or  two  grains  of  quina, 
throe  times  a  day,  may  bo  now  proscribed  with  advan- 

tage, and  counter-irritation  behind  the  ear. 
In  old  and  weakly  persons,  especially  if  the  inflamma- 

tion has  already  existod  for  some  two  or  three  weeks 
boforo  consultation,  it  is  often  necessary  to  commence 
this  tonic  treatment  at  once.  A  dose  of  calomel,  and 

Dovor's  powder  at  bod-time,  and  black  draught  next 
morning,  only  being  promised. 

Often  evacuation  of  tho  aqueous  humour  is  useful  in 
giving  a  first  check  to  the  inflammation,  when  the  above 
I  reatmsnt  has  failed  in  doing  so ;  and  it  is  especially  bene- 

ficial whon  an  ulcor  threatens  to  penotrate  the  cornea. 
If  it  is  the  middle  of  the  cornea  which  is  threatened 

with  penetration,  tho  pupil  should  be  kept  dilated  by 
belladonna,  as  above  chrected  in  phlyctenular  ophthalmia 

(p.  196). 

Order  II. — ophthalmia  interna  anterior. 

As  genera  of  this  order,  aquo-cajmUitis,  iritis,  and  kyk- 
litis, have  been  above  admitted  (p.  155). 

In  aquo-capsulitis,  the  inflammation  involves  not  only 
the  membrane  of  Descemet,  but  also  the  anterior  surface 
of  the  iris.  In  kyklitis,  the  seat  of  the  inflammatory 
congestion  is  in  the  ciliary  body  and  processes,  whilst 
that  of  the  exudation  is  not  only  the  anterior  wall  of 
the  capsule  of  the  lens,  but  also  the  uvea. 

Seeing  thus,  that  in  both  aquo-capsulitis,  and  kyklitis, 
the  iris  is  superficially  affected,  some  authors  admit  iritis 
as  the  only  genus  of  ophthalmia  interna  anterior,  and  view 
aquo-capsuhtis  and  kyklitis  as  species  of  iritis,  under 
the  names  of  iritis  serosa  anterior  and  iritis  serosa  pos- 
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terior;  the  species  of  iritis  in  which  the  whole  substance 

of  the  his  is  involved,  being  named  iritis  parenchyma- 
tosa. 

Iritis  serosa,  however,  does  not  comprehend  all  the 

cases  which  may  be  referred  to  the  head  of  aquo-capsu- 
litis  and  kyklitis  ;  whilst  there  are,  on  the  other  hand, 
cases  of  iritis  serosa  which  cannot  bo  considered  as  coming 
under  the  head  of  aquo-capsulitis  or  kyklitis,  but  which 
properly  come  under  the  head  of  iritis  only,  especially  as 
they  are  disposed  to  pass  into  iritis  pareuchymatosa. 

Ophthalmia  interna  anterior  may  be  acute  or  chronic. 
In  the  latter  case,  it  is  to  be  distinguished  into  that  which 
has  supervened  on  acute  inflammation,  and  that  which 
has  had  a  chronic  character  from  the  first. 

Ophthalmia  interna  anterior,  in  some  one  of  its  forms, 
may  occur  as  a  primary  affection ;  but  it  may  become 
more  or  less  complicated  with  some  degree  of  external  or 
posterior  internal  ophthalmia,  by  extension  of  inflam- 
mation  to  the  external  or  posterior  tunics.  On  the  other 
liand,  it  may  arise  secondarily  by  extension  of  inflam- 

mation from  the  external  or  posterior  tunics. 
To  determine  how  the  case  stands  in  those  respects,  is 

an  important  ijoint  in  the  diagnosis,  as  both  prognosis 
and  treatment  are  much  influenced  by  it. 

Again,  the  different  forms  of  anterior  internal  oph- 
thalmia may  occur  as  primary  affections,  or  arise  second- 

irily  as  extensions  from  each  other.  Indeed,  it  seldom 
lappens  but  that  one  form  is  more  or  less  complicated 
viih  some  degree  of  another. 
.  As  the  his  is  always  involved,  either  primarily  and 
I  'rincipally,  or  secondarily  and  to  a  greater  or  less  degree, 
I  nd  as  the  affection  of  it  constitutes  the  point  on  which 
I  he  treatment  especially  hinges,  the  general  observations 
rhich  remain  to  be  made  on  ophthalmia  interna  anterior 

[  ave  reference  to.  iritis. 

'  The  objective  characters  of  iritis  in  general  have  been 
J  bove  pointed  out  (p.  121,  et  seq.). 

Of  the  .subjective  symptoms,  the  kinds  of  pain  have  been 
80  referred  to  (p.  131).  Here  it  is  farther  to  be  re- 

'  arked,  that  the  pain  of  rheumatic  character  aromid  the 
I  hit,  in  the  temples,  &c,  though  usually  severe  and 
I  nsiderable,  is  sometimes  absent.  The  same  may  be 
|  id  of  the  intolerance  of  light.  As  to  the  disturbance  of 
J  rion,  it  is  in  proportion  to  the  obstruction  of  the  pupil, 
I  less  the  posterior  segment  of  the  eyeball  be  at  tho 
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same  time  involved,  when,  with,  photopsy,  &c,  the  sight 
may  be  much  impaired. 

Constitutional  symptoms. — Sometimes  there  is  smart 
inflammatory  fever, — sometimes,  however,  little  or  no 
constitutional  disturbance. 

Cuuses.— Scrofula,  rheumatism,  gonorrhoea,  syphilis, 
gout,  &c,  act  as  predisposing,  modifying,  or  even  exciting 
causes  of  iritis.  The  disease  is  most  frequent  in  adult 
age,  less  bo  before  puberty  and  in  old  age.  In  infants,  it 
is  a  manifestation  of  hereditary  syphilis — in  young  per- 

sons, it  is  sometimes  also  owing  to  a  congenital  syphilitic 
taint,  or  is  connected  with  the  scrofulous  diathesis — in 
adults  it  arises  from  rheumatism — common  or  gonorrhoea! 
— or  from  syphilis — in  old  persons  it  is  connected  with 
gout.  Males  aro  more  frequently  the  subjects  of  iritis 
than  females.  The  left  eve,  it  is  said,  is  more  prone  to 
bo  affected — when  tho  cause,  of  course,  is  of  a  general 
nature — than  the  right,  and  when  both  are  affected,  it 
usually  suffers  mora, 

Occasional  causes. — Injuries,  chemical  or  mechanical. 
Over-oxertion  of  tho  eyes  may  act  both  as  a  predisposing 
and  exciting  cause ;  also  exposure  of  them  to  too 
strong  light  and  heat.  Exposure  to  cold  is  a  common 
exciting  cause.  Iritis  is  apt  to  be  occasioned  by  the 
spread  of  inflammation  from  othor  parts  of  the  eye — to 
supervene  on  external  ophthalmia,  or  on  posterior  in- 

ternal ophthalmia.  Ono  eye  being  affected,  the  opposite 
usually  becomes  affected  also — and  this  even  in  traumatic 
cases. 

Diagnosis. — In  tho  diagnosis  of  iritis,  attention  is  to  he 
paid  principally  to  (he  changes  in  the  condition  of  the 
iris  and  pupil  (p.  121,  et  soq. ).  The  external  redness, 
pain.,  &c,  are  not  at  all  pathognomic,  inasmuch  as  the 
same  may  occur  in  other  ophthalmia},  such  as  rheumatic, 
catarrho-rheumatic,  &c.  In  these  ophthahniae,  however, 
as  also  in  choroiditis,  retinitis,  &c,  an  extension  of 
inflammation  to  the  his  is  prone  to  take  place.  When 
there  is  dilated  pupil,  it  will  probably  be  found  that  the 
iritis  has  arisen  by  extension  of  inflammation  from  the 
^posterior  tunics. 

There  are  certain  cases  commonly  described  as  chrome 
iritis,  in  which  the  disease  proceeds  to  diminution  or  de- 

struction of  vision  of  one  eyo  so  insidiously,  that  the 
patient  perhaps  becomes  aware  of  his  malady  only  by 
accidentally  discovering  the  defect  of  vision.    On  ex- 

Ilk. 
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animation,  the  iris  is  found  more  or  less  altered  in 

structure,  and  its  pupillary  margin  adherent  by  bands  of 

lymph  to  the  capsule  of  the  lens,  which  is  perhaps  the 
seat  of  some  opacity,  or  even  vascularity,  but  the  pupil 
is  dilated  and  may  not  be  much,  if  at  all,  obstructed  with 
lymph.  The  defect  of  vision,  therefore,  is  not  owing  to 
the  iritis,  but  is  the  result  of  chronic  inflammation  of 
the  posterior  segment  of  the  eyeball,  on  which  the 
affection  of  the  iris  has  supervened.  Such  cases,  there- 

fore, properly  come  under  the  head  of  ophthalmia  interna 
posterior.  The  other  eye  is  liable,  sooner  or  later,  to 
become  affected. 

Prognosis. — The  great  danger  of  iritis  is,  that  it  may 
leave  the  pupil  obstructed  with  lymph,  contracted,  or 
actually  closed,  or  the  anterior  capsule  of  the  lens  opaque. 

■  Sometimes  lenticular  opacity  supervenes.  Another  dan- 
ger of  iritis  is,  that  the  inflammation  is  apt  to  spread 

to  the  deeper  parts  of  the  eye,  the  idtimate  resiilt  of 
which  may  be  more  or  less  complete  disorganization  of 
the  organ — such  as  atrophy,  dissolution  of  the  vitreous 
body,  hydrophthaLrnus,  staphyloma  scleroticee,  &c,  with 

1 1  loss  of  vision. 
Treatment. — The  chief  indication  is  to  arrest  the  inflam- 

mation ;  in  other  words,  to  remove  the  inflammatory 
congestion  as  quickly  as  possible.    It  is  by  this  only  that 

i  i  stop  can  be  put  to  the  exudation,  and  the  condition 
I    ;stablished  for  the  absorption  of  what  matter  has  been 
!  >xuded.    It  is  by  this,  also,  that  the  pain  is  most  quickly 
|;  ind  decidedly  relieved.    Bleeding  and  mercurialization 
I  .re  the  principal  means  by  which  this  indication  is  in 
I  ;eneral  most  effectually  fulfilled.  In  some  cases,  how- 
|  ver,  as  when  the  patient  has  had  repeated  relapses,  and 

las  been  exhausted  by  the  treatment,  they  are  either  not 
.dniissible,  or  a  modification  requires  to  be  made  in  their 
mployment.    Oil  of  turpentine  is  sometimes  of  great 

I I  .se  in  such  cases. 
Another  indication  is,  to  guard  the  pupil  from  being 

|  antracted  or  closed  by  the  exuded  lymph.     This  is 
night  to  bo  accomplished  by  keeping  it,  throughout  the 

I  isease,  under  the  influence  of  belladonna. 
The  treatment  in  chronic  iritis  consists  chiefly  in  tonics 

|  id  alteratives,  such  as  bark  and  soda ; — bichloride  of 
ercury,  in  doses  of  from  one-thirtieth  to  one-sixteenth 
one-eighth  of  a  grain  three  times  a  day,  with  bark  and 

f  rsaparilla; — or  arseniate  of  potass,  in  doses  of  one- 
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thirtieth  of  a  grain,  three  times  a  day;  counter-irritation 
being  at  the  same  time  used. 

Iridectomy  has  of  late  been  sometimes  advantageously 
performed  in  certain  cases  of  chronic  anterior  internal 
ophthalmia  with  extensive  adhesion  of  the  pupillary 
margin  of  the  iris  to  the  capsule  of  the  lens.  Here  "we 
can  understand  that  one  effect  of  the  operation  is  to  esta- 

blish a  freer  communication  between  the  anterior  and 
posterior  chambers  of  the  aqueous  humour  (p.  151). 

Genus  I. — aquo-capsulitts.* 

A  quo-ca psulitis. 

In  the  disease  to  which  this  name  has  been  given,  the 
inflammation  involves  tho  mombrano  of  Descemet  on  the 
ouo  hand,  and  tho  anterior  surface  of  the  iris  on  the  other 
— sometimes  tho  one,  somotimos  the  other  being  the  part 
first  or  most  affected — somotimes  both  at  the  same  time, 
and  equally.  The  disoaso  occurs  either  in  an  acute  or 
chronic  form. 

The  oxternal  rodness,  which  is  slight,  is  owing  prin- 
cipally to  sclorotic  circumcorneal,  with  more  or  less  scat- 

tered conjunctival  injection.  Between  the  redness  and 
tho  margin  of  tho  cornea,  there  sometimes  intervenes  the 
narrow  bluish-whito  ring,  usually  called  the  arthritic  ring  I 
(pp.  22,  23). 

The  affection  of  tho  membrane  of  Descemet  is  mani- 
fested by  deep-seated  dimness,  interspersed  with  grayish 

or  yellowish-whito  specks,  from  the  size  of  a  pin's  head  to 
microscopical  minuteness,  of  the  cornea,  produced,  as 
above  mentioned  (p.  116),  by  exudation  between  the 
proper  substance  of  the  cornea,  and  the  membrane  of 
Descemet.  There  are  no  vessels  in  this  situation,  and  if 
subsequently  vessels  make  their  appearance,  they  are  of 
new  formation. 

The  affection  of  the  iris  is  manifested  first  by  the  usual 
loss  of  brilliancy  and  change  of  colour,  by  contraction  and 

sluggishness,  or  immobility  of  the  pupil,  and  by  exuda- 
tion of  lymph  into  the  pupil,  and  on  the  surface  of  the 

*  Inflammation  of  the  membrane  of  the  anterior  chamber  of  tbe 

aqueous  humour — Keratitis  serosa — Iritis  serosa  anterior — Kerato- iritis. 
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iris,  where  subsequently  new  vessels  may  make  their 
appearance. 

Along  with  these  changes  in  the  membrane  of  Descemet 
and  iris,  there  is  increased  accumulation  of  aqueous  hu- 

mour, causing  abnormal  distension,  if  not  prominence,  of 
the  cornea — an  effect  of  which  distension  is  dimness  or 
suffusion  of  the  corneal  substance,  superadded  to  the  mot- 

tled opacity  from  exudation  between  it  and  the  membrane 
of  Descemet. 
When  the  opacity  of  the  cornea  is  not  so  great  as  to 

conceal  the  parts  behind,  flakes  of  lymph  may  be  observed 

in  the  aqueous  humoiu-.    Sometimes  there  is  hypopyon. 
Subjective  symptoms. — A  feeling  of  distension  and  ful- 

ness in  the  eyeball,  with  a  dull  aching  pain  in  the  fore- 
head, sometimes  extending  to  the  occiput,  distresses  the 

patient.  In  acute  cases,  circumorbital  or  temporal  pain 
occurs  in  nocturnal  paroxysms,  as  in  rheumatic  oph- 

thalmia and  iritis. 

Intolerance  of  light  and  lacrymation  exist,  but  not  to  a 
great  degree. 

Vision  is  disturbed  in  proportion  to  the  degree  of  opacity 
from  exudation  into  the  pupil,  and  between  the  substance 
of  the  cornea  and  membrane  of  Descemet. 

Constitutional  symptoms. — Li  acute  cases  there  is  some 
febrile  disturbance. 

Causes.  —  The  scrofulous  constitution,  or  other  dis- 
ordered state  of  health  which  usually  exists,  and  espe- 

cially a  congenital  syphilitic  taint,  belong  to  the  head  of 
predisposing  causes. 

The  disease  is  sometimes  excited  by  chemical  injury. 
In  the  disordered  state  of  health  just  alluded  to,  such 
causes  as  over-exertion  of  the  eyes,  and  suppressed  per- 

spiration, have  been  found  to  excite  the  disease.  It  most 
usually  occurs  in  persons  below  middle  age. 

Diagnosis. — Aquo-capsubtis  requires  to  be  distinguished 
from  common  corneitis  on  the  one  hand,  and  from  com- 

mon iritis  on  the  other.  From  common  comeitis,  it  is 
distinguished  by  the  deep  situation,  and  the  peculiar 
|  mottled  appearance  of  the  opacity  of  the  cornea  ;  and  the 
presence  of  this  opacity,  in  addition  to  the  changes  in  the 
iris,  distinguishes  the  disease  from  simple  iritis. 

Prognosis. — The  disease,  especially  the  chronic  form  of 
I  it,  is  sometimes  obstinate.    Eelapses  are  liable  to  occur. 

Treatment.— •This  should  be  much  the  same  as  is  above 
I  -ecommended  for  parenchymatous  corneitis,  with  the 
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addition  of  a  more  decided  use  of  mercury  for  the  accom- 
panying iritis.  The  treatment  may  be  commenced  with 

an  enieto-cathartic  (p.  162),  after  which  mercury  should  be 
given,  so  as  to  affect  the  gums  slightly.  Quinine  may  be 
administered  at  the  same  tiino,  or  afterwards,  according 
to  circumstances. 

Turpentine  is  sometimes  efficacious,  as  abovo  mentioned, 
in  corneitis  (p.  200). 

If  the  inflammation  does  not  begin  quickly  to  subside, 
the  operation  of  evacuating  the  aqueous  humour  (p.  149) 
should  bo  had  recourse  to.  It  was  in,  this  disease  that 
Mr.  Wardrop  first  recommended  paracentesis  cornea. 

Counter-irritation  is  of  great  use  in  the  decline  of  the 
disease. 

As  a  fomentation,  and  to  keep  the  pupil  dilated,  the 
belladonna  or  atropia  lotion  (p.  80)  may  be  prescribed. 

No  irritating  drop  or  salvo  is  admissible. 

Genus  II. — iritis. 

The  species  or  varieties  of  iritis  to  be  considered  here, 
are  such  cases  as  are  primary,  or  at  most  occur  only  as 
extensions  from  the  external  tunics.  Those  cases  of  iritis 

which  occur  as  extensions  of  posterior  internal  inflamma- 
tion, will  be  considered  under  the  head  of  ophthalmia 

interna  posterior. 
The  varieties  of  primary  iritis  are — scrofulous,  rheu- 

matic, syphilitic,  and  arthritic,  the  two  former  coming 
under  tho  head  of  iritis  serosa,  the  two  latter  under  that 
of  iritis  parenchymatosa.  In  many  cases,  certain  of  these 
varieties  of  iritis  are  variously  mixed  up  or  complicated 
with  each  other — a  circumstance  which  requires  to  be 
taken  into  consideration  in  forming  a  diagnosis,  deliver- 

ing a  prognosis,  and  planning  the  treatment. 

1st. — Scrofulous  iritis* 

In  phlyctenular  ophthalmia,  the  inflammation,  as  above 
mentioned  (p.  194),  is  liable  to  extend  to  the  anterior 
surface  and  pupillary  circle  of  the  his.  In  some  cases, 
the  iris  appears  to  be  primarily  affected.  These  are  the 
cases  spoken  of  as  cases  of  scrofulous  iritis, 

*  Ophthalmia  scrofulosa  interna  anterior. 
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In  addition  to  the  treatment  above  indicated  for  tho 

hlyctemdar  ophthalmia,  it  is  necessary  to  give  mercury 
3  as  to  affect  the  gums,  with  the  precautions  which  the 

justitution  of  the  patient  requires ;  or,  instead  of  nier- 

ury,  oil  of  turpentine  with  or  without  cod-liver  oil,  as 
bove  indicated,  may  be  tried.  The  pupil  should  be  kept 
nder  the  influence  of  belladonna. 

In  parenchymatous  corneitis,  we  have  seen  that  iritis 

ten  supervenes  (p.  198).    For  this,  whether  connected 
:ith  a  congenital  syphilitic  taint  or  not,  tho  treatment 
-ist  indicated  is  also  applicable. 

To  chronic  iritis  in  connexion  with  chronic  corneitis, 
,  ironic  inflammation  of  the  posterior  tunics  is  sometimes 
i  iperadded.  A  tonic  and  alterative  treatment  is  indicated 
j  such  cases.    Arsenical  solution  in  three  minim  doses, 
to  or  three  times  a  day,  with  or  without  iron,  is  particu- 

1  vly  beneficial. 

2nd. — Rheumatic  iritis. 

In  rheumatic  and  catarrho-rheumatic  ophthalmiae,  it 
s  been  above  seen  (pp.  185,  208),  that  the  iris  is  liable 
be  somewhat  involved  in  tho  inflammation.    When  in 
ophthalmia  occurring  under  the  same  circumstances 
rheumatic  or  catarrho-rheumatic  ophthalmia  usually 
)S,  the  his  is  the  principal  seat  of  the  inflammation,  the 
e  is  conventionally  said  to  be  one  of  rheumatic  iritis- — 
I  this  whether  the  patient  has  been  subject  to  rheu- 
tism  in  any  other  part  of  the  body  or  not. 
theumatic  iritis  constitutes  what  is  called  an  iritis 

isa  anterior,  as  the  inflammation  principally  affects  the 
erior  surface  of  tho  his.    It  may,  however,  also  ex- 
d  to  the  proper  substance  of  the  membrane. 

1  hjmptoras  at  the  commencement. — Slight  superficial  pain 
bhe  eye,  with  increased  sensibility  to  light  and  lacry- 

I  :ion,  first  attract  the  attention  of  the  patient.  On 
\  urination,  the  white  of  the  eye  may  be  found  but 
I  htly  red,  and  this  principally  from  scattered  conjunc- 
1  1  vessels.    No  change  may  be  perceptible  in  the  iris, 
I  3pt,  perhaps,  that  it  is  dull  looking,  and  its  pupillary 
|  gin  not  so  sharply  defined  as  natural.   As  regards  the 
I  u,  its  motions  may  be  as  yet  unimpeded. 
I  slerotic  cirounicorncal  zonular  injection  now  becoming 
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well  marked,  the  appearance  of  the  iris  changes — first  in 
its  lesser  circle,  which  is  reddish  and  swollen — the  pupil 
becomes  dim,  contracted,  and  sluggish,  the  pain  in  the 
eye  increases,  and  after  a  nocturnal  paroxysm  of  cir- 
cumorbital  or  temporal  pain,  exudation  of  lymph  is  dis- 

covered to  have  taken  place.  The  disease  is  thus  fully 
formed. 

Symptoms  in  the  fully-formed  state. — Objective  symptoms. 
— As  has  been  above  more  particularly  described  (p.  121, 
ot  seq.),  the  white  of  the  eye  is  red  from  sclerotic  circum- 
corneal,  and  more  or  less  conjunctival,  injection.  The 
colour  of  the  iris,  if  naturally  blue,  is  now  green,  if 
naturally  hazel,  reddish-brown.  Exuded  lymph  is  seen 
in  tho  now  fixed  and  distorted  pupil,  and  sometimes  in 
flakes  suspended  in  tho  aqueous  humour. 

Besides  these  changes,  the  cornea  is  distonded  from  in- 
crease in  the  quantity  of  aqueous  humour  (p.  122) ;  it  is 

more  or  less  dim  ;  and  if  the  inflammation  has  involved 
tho  membrane  of  Dcscomot,  tho  deep  punctiform  opacities, 
indicative  of  this,  are  presented. 

Tho  palpebral  conjunctiva  is  injocted,  and  the  eyelids 
towards  thoir  tarsal  borders  are  somewhat  red  and 
swollen. 

Subjective  symptoms. — Besides  tho  nocturnal  paroxysms 
of  ciraimorbital  or  temporal  rheumatic  pain,  such  as 
occur  in  rheumatic  or  catarrho-rheumatic  ophthalmia, 
there  may  be  a  painful  feeling  of  distension  hi  the  eye- 

ball, and  a  dull  pain  oxtonding  from  tho  forehead  to  the 
occiput. 

There  is  much  intolerance  of  light,  accompanied  by 
lacryniation. 

Vision  is  very  considerably  disturbed. 
Constitutional  symptoms. — Rheumatic  iritis,  like  rheu- 

matic ophthalmia,  is  attended  by  inflammatory  fever, 
manifested  by  the  usual  symptoms  of  full  strong  pulse, 
white  and  dry  tongue,  costiveness,  thirst,  loss  of  appetite, 
and  sleeplessness.  The  want  of  sleep  is  in  part  due  to 
the  severity  of  the  nocturnal  pain. 

The  causes,  predisposing  and  exciting,  of  rheumatic 
iritis,  aro  the  same  as  those  of  rheumatic  ophthalmia 

(p.  186).  Rheumatic  iritis,  along  with  rheumatic  in- 
flammation of  the  joints,  sometimes  occurs,  as  a  conse- 

quence of  gonorrhoea.  (See  gonorrhoea!  rheumatic  iritis.) 
A  similar  iritis  is  apt  to  occur  during  or  after  the  use  of 
rnercury,  the  mercury  rendering  the  system  more  suscep- 
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table  to  the  action  of  cold.  The  iritis  having  once  oc- 
curred, leaves  a  predisposition  to  subsequent  attacks. 

One  eye  only,  or  both,  may  be  affected.  In  the  latter 
case  the  inflammation  is  usually  more  severe  in  the  one 
than  in  the  other. 

Diagnosis. — The  diagnosis  of  the  disease,  in  its  fully 
formed  state,  as  an  iritis,  being  made  (p.  212),  its  rheu- 

matic nature  is  determined,  as  above  said,  principally  by 
the  circumstances  under  which  the  attack  has  come  on, 
taken  in  conjunction  with  the  character  of  the  symptoms. 

Prognosis. — The  prognosis  is  in  general  good  if  the 
disease  is  taken  in  time,  before  much  exudation  has 
occurred,  and  properly  treated.  In  this  case  it  may  be 
cured  in  three  or  four  weeks.  A  tendency  to  relapse, 
however,  remains  ;  but  this  is  less,  the  more  rapidly  and 
effectually  the  inflammation  has  been  subdued. 

Left  to  itself,  or  improperly  treated,  the  inflammation 
may  fall  into  a  chronic  state,  or  it  may  eventually  sub- 

side, but  perhaps  not  until  by  exudation  of  lymph  the 
pupil  is  obstructed  or  actually  closed,  or  the  anterior 
capsule  opaque,  and  the  eye  is  rendered  more  or  less 
completely  unfit  for  vision.  The  progress  of  the  healing 
process  of  iritis,  in  general,  as  described  in  p.  123,  is  quite 
applicable  to  rheumatic  iritis. 

Treatment. — After  bloodletting,  if  such  should  be  thought 
necessary,  three  or  four  grains  of  calomel,  and  ten  or 

fifteen  grains  of  Dover's  powder,  are  to  be  given  at  bed- 
time, and  next  morning  an  aperient  draught.  The 

calomel  and  Dover's  powder  are  then  to  be  continued  in 
smaller  doses  (gr.  j. — gr.  ijft.)  every  four  hours,  until  the 

gums  are  sore, — or  the  calomel  and  Dover's  powder  night 
and  morning  only,  with  oil  of  turpentine  in  half-dram 
doses  forenoon  and  afternoon. 

If,  under  this  treatment,  the  inflammation  does  not 
show  indications  of  subsiding,  leeches  may  be  applied, 
after  which,  probably,  an  evident  diminution  of  the 
severity  of  the  disease  will  take  place. 
Low  diet  is  to  be  enjoined,  and  the  bowels  kept  open 

with  black  draught,  or  an  emeto-cathartic.  Eest  and 
quiet,  and  protection  of  the  eyes  from  strong  light,  are 
important  parts  of  the  treatment. 

The  eye  may  be  occasionally  bathed  with  the  belladonna 
or  atropia  lotion,  after  which  it  is  to  be  carefully  dried, 
and  covered  lightly. 

To  assist  in  warding  off  nocturnal  pain,  inunction  over 
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the  pained  part  is  to  be  made  with  mercurial  ointment 
and  belladonna,  opium,  tincture  of  tobacco,  &c,  as  above 
indicated  for  rheumatic  ophthalmia. 
When  the  inflammation  begins  to  yield,  counter-irri- 

tation repeated  occasionally  will  promote  the  cure. 
The  violence  of  the  disease  subsiding,  absorption  of 

exuded  matter  commences.  After  this,  improved  diet, 
and  bark  or  quinine,  may  be  ordered. 
When  circumstances  forbid  the  use  or  longer  continu- 

ance of  mercury,  turpentine  alone,  as  above  recommended, 
may  bo  tried  as  a  substitute,  in  doses  of  5ft.  to  3j.,  three 
times  a  day. 

In  a  case  of  rheumatic  iritis,  treated  by  venesection 
and  mercurialization,  in  which  after  convalescence  a 
relapse  took  place,  forty  chops  of  turpentine  were  ordered 
three  times  a  day.  The  report,  the  second  day  after,  was 
as  follows: — lias  taken  five  doses  of  turpentine.  The 
eye  is  to-day  very  much  better.  States  the  improvement 
began  yesterday.  The  action  of  the  mercury  on  the 
mouth  had  become  very  much  diminished,  but  since 
taking  tho  turpontino  the  pationt  finds  the  mouth  rather 
severely  affected  again. 

3rd. — Gonorrhoeal  rheumatic  iritis. 

Mon,  raroly  women,  who  have  suffered  from  gonor- 
rhoea ofton  romain  subject  to  sovere  attacks  of  rheuma- 
tism, one  of  the  manifestations  of  which  is  iritis.  This 

disease  of  tho  eyes  is  very  liable  to  relapse,  and  by  neglect 
or  mismanagement  often  ends  in  much  impaired  or  lost 
sight. 

Gonorrhceal  rheumatic  iritis  is  characterised  by  similar 
but  usually  more  severe  symptoms  than  ordinary  rheu- 

matic iritis — tho  inflammatory  congestion  and  pain  being 
greater,  and  the  exudation  of  lymph  into  the  pupil  more 
copious.  But  the  most  distressing  feature  of  the  com- 

plaint, perhaps,  is  its  great  tendency  to  relapse,  especially 
if  it  has  not  been  efficiently  treated  in  the  first  instance. 

Gonorrhceal  rheumatic  iritis  usually  occurs  first  after 
the  discharge  from  the  urethra  has  ceased.  It  may  pre- 

cede, accompany,  or  follow  rheumatic  inflammation  of 
the  joints.  Sometimes  the  iritis  and  the  synovitis  alter- 

nate. Sometimes  the  iritis  is  the  sole  manifestation  of 
gonorrhceal  rheumatism,  and  may  not  come  on  until  a 
considerable  time  after  the  attack  of  gonorrhoea. 
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Treatment. — The  plan  of  treatment  above  laid  down  for 
ordinary  rheumatic  iritis,  is  applicable  for  gonorrhoea! 
iritis.  Iridectomy  has  been  sometimes  had  recourse  to, 
in  the  hope  of  warding  off  the  relapses  of  gonorrhoea! 
rheumatic  iritis  to  which  some  persons  are  so  painfully 
subject.  Iridectomy,  however,  may  not  secure  the  eyes 
against  even  a  first  attack  of  gonorrhoeal  rheumatic  iritis, 
as  was  shown  in  the  following  case : — 

Some  years  ago  I  had  a  man  under  my  care  in  the 
hospital  with  gonorrhoeal  ophthalmia  affecting  both  eyes. 
When  I  first  saw  him,  there  was  considerable  chemosis, 
and  both  come*  had  become  opaque.  Fortunately,  they 
were  saved  from  destruction.  But  after  the  subsidence 
of  the  inflammation,  though  clearing  of  the  cornese  took 
place  to  a  very  great  extent  at  the  circumference,  opacity 
still  lingered  in  the  centre  so  as  to  obstruct  the  sight 
completely.  I  therefore  performed  the  operation  for  arti- 

ficial pupil  by  lateral  excision  on  both  eyes.  The  hides 
were  at  this  time  quite  sound. 

The  man  gained  pretty  useful  sight,  and  went  on  well 
for  some  two  or  three  years,  when  he  had  an  attack  of 
general  gonorrhoeal  rheumatism,  in  the  course  of  which 
the  eyes  became  affected  with  very  severe  and  stubborn 
iritis.  The  condition  of  one  eye  in  particular  remained 
after  this  very  much  deteriorated. 

If  iridectomy  thus  does  not  secure  against  a  first 
attack  of  iritis,  it  is  not  likely  to  secure  the  sufferer 
against  a  relapse.  It  has,  however,  the  effect  of  saving 
the  eye  from  the  closed  or  obstructed  pupil,  which  is  so 
liable  to  result  from  repeated  attacks,  and  may,  therefore, 
often  be  advantageously  performed  (p.  151,  et  seq.). 

It  is  to  be  remarked,  that  if  iridectomy  be  performed 
while  the  his  is  still  in  a  state  of  acute  adhesive  in- 

flammation, the  cut  edges  not  becoming  much  retracted 
from  each  other  are  liable  to  be  reunited  by  the  lymph 
poured  out  from  them.  Mattel's  are  thus  rendered  worse than  before. 

The  earlier  and  more  completely  the  first  attack  has 
been  subdued,  the  less  liability  there  is  to  relapses. 

Prevention  of  relapse. — A  person  who  has  once  suffered 
an  attack  of  iritis  should  carefully  guard  against  sudden 
transitions  from  heat  to  cold,  violent  exertion,  late  hours, 
much  reading  and  writing,  and,  at  the  same  time,  attend 
strictly  to  his  diet.  Sea-bathing  is  sometimes  useful  in 
strengthening  the  system  against  the  susceptibility.  When 
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a  person  has  become  a  martyr  to  relapses,  residence  in  a 
southern  climate  during  two  or  three  successive  winters 
may  be  the  means  of  saving  him  froni  his  dreaded  attack, 
and  of  breaking  up  the  tendency. 

4th.  — Sy2)h ilitic  iritis. 

Internal  inflammation  of  the  eye  is  one  of  the  manifes- 
tations of  constitutional  syphilis,  presenting  itself  usually 

as  a  late  secondary  or  as  a  transition  symptom. 
Iritis  involving  the  whole  substance  of  the  iris  {paren- 

chymatous iritis),  is  the  most  common  form  of  syphilitic 
internal  ophthalmia,  but  the  inflammation  is  veiy  liable 
to  spread  to  the  posterior  tunics  of  the  eye.  Sometimes, 
as  we  shall  see,  the  posterior  tunics  are  the  parts  first 
and  chiefly  affected,  the  iris  only  becoming  implicated 
secondarily. 

Objective  symptoms. — In  the  fully  formed  state  of  syphi- 
litic iritis,  there  is  well-marked  external  redness,  not  only 

from  the  usual  sclorotic  circumcorneal  injection,  which 
is  great,  but  sometimes  also  from  considerable  conjunc- 

tival injection — tho  brick-red  colour  of  which  may  ob- 
scure the  rose  tint  of  tho  sclerotic  injection.  Through 

tho  dim  and  muddy-looking  cornea,  and  aqueous  hu- 
mour, tho  iiis  is  seen  dull,  and  changed  in  colour,  but 

more  intensely  so  than  usual  on  account  of  the  greater 
vascular  congestion,  especially  at  its  inner  circle,  where 
the  colour  is  reddish-brown  or  tawny.  The  surface  of 
the  iris  may  present  small  points  of  extravasation  of 
blood. 

There  is  copious  exudation  of  lymph  into  the  pupil, 
into  the  substance,  and  on  the  surface  of  the  his,  besides 
flakes  diffused  in  the  aqueous  humour.  I  have  seen  the 
anterior  chamber  become  quite  filled  with  lymph.  In  the 
deposits  of  lymph  on  the  surface  of  the  iris,  new  vessels 
may  be  developed,  so  that  they  present  the  appearance 
of  reddish-brown  or  yellow  tubercular  excrescences.  The 
exudation  into  the  substance  of  the  iris  causes  the  swel- 

ling and  thickening  of  it,  •which  appears  first  at  the 
margin  of  the  pupil,  either  partially  or  equally  all 
round. 

Abscess  is  apt  to  form  in  such  cases,  as  above  described 
(p.  123),  which  bursting,  gives  rise  to  hypojiyon. 

The  pupil  is  found  variously  altered : — fixed,  contracted, 
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angularly  distorted  ;  displaced  upwards  and  inwards,  more 
or  less  filled  with,  lymph,  its  margin  adherent  to  the  cap- 

sule of  the  lens,  and  apparently  retracted  on  account  of 
the  prominence  of  the  surface  of  the  iris,  arising  from  tho 
swelling  and  thickening  of  its  substance. 

Subjective  symptoms.' — During  the  day,  there  is  in  general 
not  much  pain,  but  at  night,  the  paroxysms  of  circuin- 
orbital  or  temporal  pain  are  sometimes  peculiarly  severe. 
There  is  intolerance  of  light  and  lacrymation.  Sometimes, 
however,  there  is  neither  pain  nor  intolerance  of  light. 
Vision  is  considerably  diminished  in  consequence  of  the 
great  obstruction  of  the  pupil,  but  it  is  still  more  dis- 

turbed if  the  posterior  tunics  have  become  implicated,  in 
which  case  there  is,  moreover,  photopsy. 

State  of  health  and  general  symptoms, — Besides  the  iritis, 
there  are  usually,  or  have  been,  though  not  always,  other 
constitutional  symptoms  present,  such  as  swelling  of  the 
lymphatic  glands  of  the  neck,  axilla,  &c,  eruptions, 
papular,  scaly,  tubercular,  or  pustular,  ulceration  of  the 
throat  and  mouth,  periosteal  swellings,  and  pains  in  the 
limbs. 

There  may  be  considerable  inflammatory  fever,  though 
sometimes  very  little  or  none  at  all. 

Both  eyes  generally  suffer — one  eye  becoming  affected 
after  the  other. 

The  disease  is  often  insidious  in  its  attack,  commencing 
with  slight  symptoms.  It  may  then  assume  an  acute  cha- 

racter, or,  with  symptoms  still  mild,  continue  to  observe 
a  chronic  but  not  less  destructive  course. 

Causes. — The  constitutional  disease  appears  to  be,  in  some 
cases,  both  predisposing  and  exciting  cause,  but  in  other 
cases,  the  disease  is  excited  by  some  occasional  cause, 
such  as  exposure  to  cold,  over  use  of  the  eyes,  a  slight 
injury,  &c.  Thus,  though  any  person  may  be  attacked 
with  iritis,  it  is  only  when  contaminated  at  the  time  with 
syphilis  that  the  liability  is  so  great,  and  that  the  disease 
presents  the  characters  of  syphilitic  iritis — characters 
which  are  such  as  clearly  depend  on  a  morbid  condition 
of  the  blood. 

_  jDia^nosis.— Though  the  tawny  colour  of  the  smaller 
ling  of  the  iris,  the  angular  distortion  and  displacement 
upwards  and  inwards  of  the  pupil,  and  the  presence  of  the 
lymphv  deposits  on  the  surface  of  the  iris,  may  some  of 
them  bo  met  with  in  cases  of  iritis,  not  syphilitic,  and 
may  some  of  them  be  absent  in  syphilitic  cases,  they, 
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nevertheless,  are  of  such  frequent  occurrence  in  S3T)hilitic 
iritis,  that  their  presence  alone  constitutes  strong  ground 
for  suspecting  the  nature  of  the  case,  and  for  inquiring  as 
to  •whether  or  not  other  constitutional  symptoms  exist. 
If  such  do  exist,  the  nature  of  the  case  can  no  longer  be doubtful. 

The  differences  between  a  well-marked  case  of  common 
iritis  and  a  well-marked  case  of  syphihtic  iritis  might, 
perhaps,  be  all  referred  to  a  more  intense  vascular  con- 
gestion,  and  a  more  copious  exudation  of  lymph  in  the 
latter ;  the  vascular  congestion  indicated  by  the  great 
redness  of  both  conjunctiva  and  sclerotica,  and  discolora- 

tion of  the  iris;  the  exudation  of  lymph  indicated  not 
only  by  the  obstruction  of  the  pupil,  but  also  by  the 
thickening  of  tho  iris  from  interstitial  infiltration,  the 
deposits  on  tho  iris,  and  the  flakes  in  tho  aqueous  hu- 

mour. The  tawny  discoloration  of  tho  pupillary  circle 
of  the  iris,  which  has  been  so  much  insisted  on  as  a 
characteristic  of  syphilitic  iritis,  appears  to  be  owing  to 
tho  intenso  vascular  injection  of  that  part  with  inter- 

stitial exudation  of  lymph,  and,  perhaps,  extravasation 
of  blood  in  the  first  place,  and  deposit  of  pigment  in  the 
second. 

Prognosis. — This  is  a  vory  dangerous  form  of  iiitis.  Left 
to  itself,  or  inefficiently  treated,  it  may  spread  to  other 
parte,  such  as  the  choroid,  retina,  vitreous  body,  &c,  and 
i  M  casion  disorganization  of  tho  whole  eye,  with  consequent 
loss  of  vision. 

In  otherwise  healthy  persons,  if  timely  and  properly 
treated,  tho  disease  may  bo  perfectly  cured.  It  often, 
however,  happens,  especially  when  the  health  has  been 
much  pulled  down  by  the  general  disease,  that  even  when 
the  iiitis  has  been  subdued,  the  eye  remains  for  a  long 
time  weak,  and  relapses  are  liable,  from  slight  causes,  to 
1"'  excited. 

Treatment. — Bleeding  and  mercurialization  are  the  great 
remedies  in  this  as  in  rheumatic  iritis — tho  mercurializa- 
tion,  however,  not  solely  because  the  disease  is  syphilitic. 
The  venesection  may  require  to  be  rejieated  more  than 
once,  and  the  mercury  (calomel  and  opium)  must  be 
pushed  until  decided  salivation.  After  this  the  mercury 
may  still  be  required  to  be  continued  in  smaller  doses, 
to  promote  the  removal  both  of  the  effects  of  the  iiitis 
and  of  the  constitutional  disease. 

Besides  belladonna,  to  oppose  the  contraction  of  the 
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pupil,  anodyne  frictions  are  made,  as  above  prescribed 
in  rheumatic  ophthalmia  and  iritis,  around  the  orbit 
or  on  the  temple,  to  assist  in  mitigating  the  nocturnal 

pain. 
"When  the  disease  has  been  checked  by  the  bleeding 

and  mercury,  blisters  are  useful. 

"When,  as  sometimes  happens,  it  is  not  advisable  to 
push  mercury  to  the  nccessaiy  extent,  or  when  mercury 
does  not  exert  its  usual  curative  effects,  turpentine,  in 
dram  doses,  three  times  a  day,  is  the  next  remedy  on 
which  most  dependence  can  be  placed  in  subduing  the 
iritis. 

Iodide  of  potassium  may  be  also  tried  under  such  cir- 
cumstances, provided  the  pupil  is  not  obstructed  with 

lymph,  for  in  this  case  the  effect  of  the  iodide  will  be 
to  consolidate  and  fix  the  lymph,  so  as  to  arrest  the 
absorption  of  it,  as  explained  above  (p.  139).  It  may 
be  given  in  doses  of  three  or  four  grains,  in  compound 
decoction  of  sarsaparilla,  three  times  a  day.  In  any 
case  it  is  necessaiy  to  follow  up  the  mercury  with  the 
iodide  of  potassium. 

oth. — Iritis  in  Infants  hereditarily  affected  with  syphilis. 

An  inflammation  of  the  conjunctiva  implicating  the 
cornea  and  edges  of  the  eyelids,  has  been  above  noticed 
under  the  name  of  Congenito-syphilitic  ophthalmia  neona- 

torum (p.  ISO). 
Here,  we  have  to  consider  iritis,  which  may  also  present 

itself  in  infants  hereditarily  affected  with  syphilis. 
The  disease  is  characterised  by  more  or  less  marked 

zonular  redness,  discoloration  of  the  iris,  and  exudation 
of  lymph  into  the  pupil.  The  lymph  may  be  in  such 
quantity  as  to  fill  the  pupil,  and  is  sometimes  red  from 
the  development  of  new  vessels  in  it. 

Most  generally  both  eyes  are  affected  with  the  iritis. 
In  some  cases,  syphilitic  iritis  presents  itself  in  infants 

unaccompanied  by  any  marked  syphilitic  symptoms,  but 
on  inquiry  and  examination  sufficient  evidence  will  usually 
be  obtained  as  to  the  existence  of  the  hereditary  constitu- 

tional disease  on  which  the  affection  of  the  eyes  depends. 
There  are  most  frequently  cutaneous  eruptions,  soft 

sores  around  the  anus,  impetiginous  crusts  on  the  face, 
coryza  with  snuffles,  &c— perhaps  also  the  morbid  state 

Q 
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of  the  conjunctiva,  cornea,  and  edges  of  the  eyelids  before 
spoken  of. 

Treatment. — Half  grain  doses  of  calomel  or  green  iodide 
of  mercury  should  bo  given  three  times  a  day,  and  bella- 

donna or  atropia  lotion  used  to  bathe  the  eyes  with. 
In  a  majority  of  cases  this  treatment  will  bo  found  suc- 

cessful in  subduing  the  inflammation  and  promoting  the 
absorption  of  the  exuded  lyinph  in  the  pupil.  In  some 
cases,  however,  the  pupil  of  one  eye  remains  obstructed. 

If  it  should  be  considered  desirable  not  to  give  mercury 
by  the  mouth,  Mi-.  Harrison  recommends  the  use  of  a 
flannel  kneecap  smeared  with  tho  weaker  merciuial  oint- 

nirnt  daily,  and  sponging  the  infant's  body  with  the 
solution  of  the  corrosive  sublimate  of  mercury,  gr.  j. — ij. 
— to  wator  5  viij .  * 

6th. — Arthritic  vritis.f 

In  this,  as  in  syphi'li'tio  iritis,  tho  inflammation  involves 
the  substance  of  tho  iris  [parenchymatous  iritis). 

Objective  symptoms. — Tho  rednoss  of  the  white  of  the  eye, 
which  is  owing  not  to  sclerotic  only,  but  also  to  consider- 

able conjunctival  injection,  inclines  to  a  livid  tint.  This 
is  owing  to  the  venous  character  of  the  conjunctival  con- 

gestion, including  tho  varicoso  enlargement  of  the  rectal 
voins.  Sometimes  also  to  a  dark  tinge  of  the  sclerotica 
in  the  region  of  tho  ciliary  body. 
Between  tho  margin  of  the  cornea  and  the  redness  of 

tho  white  of  tho  oye,  there  usually  intervenes,  either  at 
tho  nasal  and  temporal  sides  only,  or  all  around,  a  narrow 
bluish-white  space,  forming  a  more  or  less  perfect  ring 
round  the  cornea.  Under  the  impression  that  this  appear- 
anco  is  peculiar  to  arthritic  inflammation  of  the  eye,  it 
lias  been  named  arthritic  rung,  but  improperly,  as  above 
shown  (pp.  22,  23).  . 

This  disease  bemg  a  parenchymatous  iritis,  the  iris  is 
not  only  dull  and  discoloured  as  usual,  but  also  swollen, 
especially  at  the  pupillary  margin,  which  becomes  retracted 
and  adherent  to  the  capsule  of  the  lens,  while  the  middle 
part  of  the  iris  is  bolstered  forward  towards  the  cornea. 

The  pupil,  at  first  contracted,  may  become  filled  with 

*  "  The  Pathology  and  Treatment  of  Venereal  Diseases,"  p.  149. London,  1860. 
+  Ophthalmia  arthritica  iuterna  anterior. 
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lymph,  mixed,  perhaps,  with  blood,  and  angularly  dis- 

torted— sometimes  -wholly  closed. 
In  consequence  of  the  considerable  degree  of  conjunc- 

tival congestion,  there  is  some  increased  mucous  secretion, 
and  in  consequence  of  the  affection  of  the  borders  of  the 
eyelids,  which  are  red  and  swollen,  there  is  increased 
Meibomian  discharge  These  matters,  by  the  movements 
of  the  eyelids,  collect  towards  the  angles  of  the  eyes,  in 
the  fomi  of  a  whitish  foam,  which  has  been  named  arthritic 
foam,  as  if  the  appearance  were  peculiar  to  arthritic 
inflammation  of  the  eye ;  but  it  is  not,  for  the  same  ap- 

pearance presents  itself  in  other  cases  of  ophthalmic  in- 
flammation. 

Subjective  symptoms. — Sometimes  an  attack  of  the  disease 
is  preceded  by  formication  in  the  skin  of  the  face,  and  a 
tingling  sensation  about  the  eye.  Dependent  on  the  con- 

junctival injection,  there  may  be  the  sensation  of  a  foreign 
body  in  the  eye.  There  is  also  a  feeling  of  fulness  and 
distension  of  the  eyeball ;  but  the  most  distressing  symp- 

tom is  the  racking  pain,  not  only  around  the  orbit  and 
in  the  tenrple,  but  over  the  whole  side  of  the  head  and 
face.  It  is  most  severe  at  night,  but  may  not  be  wholly 
absent  even  during  the  day. 

Intolerance  of  fight  exists  to  a  greater  or  less  degree, 
accompanied  by  lacrymation. 

Vision  is  impaired  only  in  proportion  to  the  exudation 
into  the  pupil,  or  the  dimness  of  the  lens  which  some- 

times supervenes,  except  when  the  posterior  tunics  are  in- 
volved (see  below),  when  it  is  impaired  to  a  much  greater 

degree  or  even  lost. 
Usually  one  eye  only  is  affected. 
Constitution,  state  of  health,  and  constitutional  symptoms. 

— The  persons  who  become  affected  with  this  disease  are 
usually  above  middle  age,  and  suffer  from  bad  digestion 
or  are  of  broken  down  constitution.  They  may  or  may 
not  have  been  the  subjects  of  regular  gout.  The  disease 
when  formed  is  attended  by  considerable  inflammatory 
fever. 

Causes. — The  state  of  constitution  just  described  may  be 
viewed  as  the  predisposing  cause,  and  sometimes  as  ex- 

citing cause  also,  seeing  that  the  disease  may  come  on 
without  any  evident  external  exciting  cause.  More  fre- 

quently, an  inflammation  of  the  eye  being  called  forth  by 
some  exciting  cause,  such  as  over-exertion  of  the  sight, 
damp  and  cold,  injury  or  operation,  &c,  the  state  of  tho 

Q  2 



228 ARTHRITIC  IRITIS. 

constitution  causes  it  to  assume  the  arthritic  character. 
The  patient  mil  often  he  found  to  have  suffered  from  pre- 

vious attacks  of  inflammation  of  the  eye. 
Diagnosis. — The  local  symptoms,  and  the  state  of  the 

constitution,  point  to  the  arthritic  character  of  the  disease; 
hut  the  form  of  arthritic  iritis  under  consideration  requires 
to  be  distinguished  from  that  which  is  a  radiation  or  ex- 

tension of  arthritic  inflammation  of  the  posterior  tunics. 
The  principal  ground  of  diagnosis  is,  that  in  the  latter 
case,  along  with  irregular  gout,  the  primary  symptoms 

indicate  posterior  internal  ophthalmia,  such  as*  sclerotic redness  at  the  circumference  of  the  eyeball,  diminishing 
towards  the  cornea,  photopsy,  and  rapid  diminution  of 
vision.  Consequently  tho  pupil,  when  the  disease  extends 
from  the  posterior  tunics,  instead  of  being  contracted,  is 
dilated  (and  this  perhaps  more  in  one  direction,  so  that  it 
presents  an  oval  shape),  and  is  not  tho  seat  of  so  much 
if  any,  lymphatic  exudation;  tho  lens,  however,  is  seen 
to  have  become  glaucomatous. 

Prognosis. — This  is  a  vory  dangerous  form  of  iritis — not 
only  because  the  pupil  is  apt  to  bocomo  contracted  and 
obstructed  by  exuded  lymph,  but  because  the  inflam- 

mation is  vory  obstinato,  prone  to  relapse,  and  after 
several  attacks,  to  spread  to  the  choroid,  retina,  &c, 
and  totally  destroy  vision. 

Treatment. — Though  this  inflammation  is  so  dangerous 
to  the  eye,  and  is  attended  by  such  severe  symptoms,  the 
state  of  tho  constitution  is  usually  such,  that  the  active 
treatment,  so  beneficial  in  other  cases  of  iritis,  requires 
to  be  very  cautiously  employed. 

Tho  treatment  which  I  have  generally  found  the  most 
.safe  and  beneficial  has  been  the  occasional  application  of 
leeches;  calomel  gr.  ij,  extract  of  colchicum  gr.  j,  and 

Dover's  powder  gr.  v — x. ,  eveiy  night  at  bedtime ;  and 
black  draught  in  the  morning  when  required. 

Evacuation  of  the  aqueous  humour  will  generally  be 
found  beneficial  in  giving  a  check  to  the  inflammation 
and  relieving  the  pain. 

To  relieve  the  racking  pain,  friction  may  be  made  with 
one  or  other  of  the  substances  above  mentioned  (p.  187). 
— Sometimes  one,  sometimes  another,  will  be  found  more 
efficacious.  No  application  should  be  made  to  the  eye 
itself. 

The  diet  should  be  at  first  restricted,  but  when  the 
violence  of  the  inflammation  has  subsided,  it  may  be  im- 
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proved,  though  it  should  still  be  temperate  and  carefully 

regulated.  Tonics  may  also  he  given — for  instance,  bark, 
and  soda,  five  or  ten  grains  of  each,  or  two  grains  of 
sulphate  of  quinia  two  or  three  times  a  day. 

Counter-irritation  behind  the  ear,  or  on  the  nape  of 
the  neck,  is  a  very  useful  and  necessary  part  of  the 
treatment,  but  only  when  the  disease  has  begun  to  de- 
cline. 

Gonus  III. — KYKLITIS  OR  INFLAMMATION  OF  THE 
CILIARY  BODY. 

Inflammation  of  the  ciliary  body  manifests  itself  chiefly 
at  first  either  as  a  sclerotico-kyklitis  or  as  an  irido-peri- 
phakitis,  though  eventually  both  forms  of  the  inflammation 
may  come  to  be  combined. 

Often  they  fomi  a  part  of  a  general  sclerotico-cho- 
roiditis.    See  posterior  internal  ophthalmia. 

1  st.  — Sclerotico-kyklitis. 

Under  this  name,  I  include  that  form  of  inflammation 

of  the  ciliary  bod}r,  in  which  the  corresponding  part  of 
the  sclerotica  participates,  and  in  which  the  iris  is  second- 

arily involved.  See  the  description  of  it  above  given  at 
p.  124,  and  Plate  ILL,  fig.  2. 
The  inflammation  is,  in  general,  slow  in  its  progress, 

and  is  liable  to  lead  either  to  circumscribed  anterior 

sclerotic  staphyloma  or  a  general  staphylomatous  promi- 
nence of  the  whole  anterior  segment  of  the  eyeball. 

Treatment— The  tonic  and  alterative  plan  of  treatment 
is  that  which  is  most  generally  applicable.  The  bichlo- 

ride of  mercury  is  to  be  given  in  doses  of  one-sixteenth 
to  one-eighth  of  a  grain  three  times  a  day  in  tincture  of 
bark,  or  the  arsemate  of  potass  in  doses  of  one-thirty- 
secondth  of  a  grain  either  in  the  form  of  Fowler's  solution 
or  in  that  of  pill  combined  in  the  one  case  with  ten 
minims  of  tincture  of  belladonna,  or  in  the  other  with 
one  or  two  grains  of  powdered  leaves  of  belladonna. 

During  an  exacerbation  of  the  inflammation  the  ab- 
straction of  blood  by  leeches  is  necessaiy. 

The  belladonna  or  atropia  lotion  is  to  be  used  to  bathe 
the  eye  with. 

Iridectomy  has  been  recommended  in  the  hope  of  pre- 
venting the  formation  of  the  sclerotic  staphyloma, 
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2nd. — Irido-periphakitis* 
In  this  inflammation,  the  uvea  and  the  anterior  wall 

of  the  capsule  of  the  lens  are  the  seat  of  the  exudation  ; 
while  the  ciliary  processes  appear  to  be  the  seat  of  the 
inflammatory  congestion. 

The  anatomical  characters  have  been  above  given  (pp. 
124—128). 

The  disease  in  general  observes  a  chronic  course. 
Objective  symptoms. — There  is  not  much  external  red- 

ness. The  iris  is  slightly  or  not  at  all  discoloured, 
though,  perhaps,  dull  looking ;  the  pupil,  bordered  by  a 
fringe  of  uvea,  is  somewhat  contracted,  irregular  in  form, 
and  either  fixed  or  very  sluggish  in  its  movements.  On 
close  examination,  patches  of  opacity,  some  of  them 
tinged  of  a  brown  colour,  may  be  seen  on  the  anterior 
wall  of  the  capsule  with  minute  vessels  terminating  in 
them.  If  belladonna  be  applied,  and  the  pupil  yields  to 
its  influence,  the  fow  rod  vessels,  which  were  previously 
seen  coming  from  behind  it,  are  discovered  to  be  derived 
from  a  looping  net- work  on  the  crystalline,  forming  an 
interrupted  circle  concentric  with  the  pupil.  This  net- 

work may  appear  to  the  naked  eye  like  mere  brownish- 
red  patches,  but  by  the  help  of  a  magnifying  glass,  of 
one  inch,  or  one  half  inch  focus,  the  component  vessels 
will  bo  discovered.  Between  the  vascular  patches  on  the 
anterior  wall  of  the  capsule,  and  the  membrane  on  the 
posterior  surface  of  the  iris,  bands  of  adhesion  may  ex- 

tend, preventing  the  free  dilatation  of  the  pupil. 
Subjective  symptoms. — The  dull  pain  in  the  eye  and  head 

which  attends  this  inflammation  is  seldom  such  as  to 
cause  much  distress ;  and  any  intolerance  of  light  is  so 
little,  that  the  examination  of  the  eye  is  not  attended 
with  much  uneasiness.  Muscae  volitantes,  and  photopsy, 
however,  sometimes  disturb  the  patient,  and  the  dimness 
of  vision  is  greater  than  the  mere  suffusion  of  the  lens 
would  alone  indicate,  showing  implication  of  the  posterior 
tunics. 

Prognosis. — In  the  early  stage  of  irido-periphakitis, 
resolution  is  sometimes  brought  about;  but,  when  the 

*  Inflammation  of  the  membrane  of  the  posterior  chamber  of  the 
aqueous  humour — crystalliuo-capsulitis  anterior. 
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disease  lias  existed  for  some  time,  it  remains  very  ob- 
stinate. 

Treatment. — The  general  treatment  employed  in  ante- 
rior internal  inflammation  of  the  eye,  viz.,  depletion, 

mercury,  counter-irritation,  and  belladonna,  in  the  early 
stage,  and  tonics  in  the  latter  stages,  are  the  remedies 
which  suggest  themselves ;  but  their  employment  must 
be  regulated  and  modified  according  to  the  circumstances 
of  the  case. 

Dr.  Mackenzie  mentions  the  following  circumstances  in 
regard  to  a  case  of  inflammation  of  the  anterior  hemi- 

sphere of  the  capsule,  which  he  treated.  On  the  first  day 
of  his  being  called  in,  two  minute  reddish  spots  were 
seen  projecting  from  behind  the  edge  of  the  pupil.  Next 
day  there  were  five.  In  the  course  of  a  week,  the  symp- 

toms totally  disappeared,  under  the  employment  of  vene- 
section, leeches,  calomel  with  opium,  and  belladonna. 

The  mouth  was  made  very  sore.  In  the  chronic  stage, 
Dr.  Mackenzie  confesses,  however,  that  this  inflammation 
has  in  his  hands  proved  one  of  the  most  obstinate. 

In  chronic  irido-periphakitis,  iridectomy  has  been  per- 
formed with  advantage  (p.  151,  et  seq.). 

Order  III. — ophthalmia  interna  posterior. 

Under  this  name  I  comprise  inflammation  of  the  internal 
structures  of  the  posterior  segment  of  the  eyeball,  viz.,  the 
choroid,  retina,  and  vitreous  body. 

The  anatomical  characters  of  ophthalmia  interna  pos- 
terior, and  the  morbid  alterations  of  structure  produced 

thereby,  so  far  as  they  have  been  observed  by  means  of 
the  ophthalmoscope,  have  been  above  indicated  (pp.  52, 
124.)  There  are  no  external  objective  symptoms  exactly 
pathognomic  of  it.  As  subjective  symptoms,  there  may 
be  deep-seated  distending  pain  in  the  eyeball,  pain  in  the 
head  extending  to  the  occiput,  intolerance  of  light,  pho- 
topsy,  and  dimness  of  sight.  Of  all  these  symptoms,  the 
dimness  of  sight,  without  sufficient  cause  in  the  dioptric 
parts  of  the  eye,  is  the  most  constant  and  characteristic. 

As  shown  at  p.  212,  posterior  internal  ophthalmia  may 
arise  and  proceed  to  diminution  or  destruction  of  vision  in 
one  eye,  so  insidiously,  that  the  patient  perhaps  becomes 
aware  of  his  malady  only  by  accidentally  shutting  the 
opposite  eye.    On  the  other  hand,  the  disease  may  run 
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on  to  destroy  Tision  with  rapidity  and  amidst  groat  suf- 
fering. Hence  the  distinction  of  ophthalmia  interna  pos- 

terior into  acute  and  chronic.  In  the  chronic  inflamma- 
tion, exacerbations  may  supervene. 

Ophthalmia  interna  posterior  may  ariso  primarily  or 
secondarily. 

In  primary  ophthalmia  interna  posterior,  an  extension 
of  the  inflammation  usually  takes  place  ere  long  to  the 
anterior  sogment  of  the  eyeball.  It  is  of  the  ophthalmia 
interna  anterior  thus  supervening  that  the  sclerotic  cir- 
cumcorneal  inject  ion  which  presents  itself  is  symptomatic, 
not  of  the  posterior  internal  inflammation.  8ueh  cases  of 
ophthalmia  interna  posterior,  with  secondary  ophthalmia 
interna  anterior,  aro  distinguished  from  primary  oph- 

thalmia interna  anterior  by  the  changes  in  the  anterior 
segment  of  the  eyeball  not  being  such  as  to  account  for 
the  diminution  or  loss  of  vision,  anil  by  this  diminution 
or  loss  of  vision  having  occurred  or  at  least  commenced, 
perhaps,  boforo  the  changos  in  tho  anterior  sogmont  pre- 

sented thomselves. 

Secondary  ophthalmia  interna  posterior  arises  by  exten- 
sion of  inflammation  in  ophthalmia  interna  anterior. 

Though  genera  of  posterior  internal  ophthalmia  are 
above  admitted,  it  must  be  confessed,  that  in  practice 
choroiditis,  retinitis,  vitreo-capsulitis,  and  zonulitis  are 
found  so  mixed  up  together  that  their  special  diagnosis 
would  not  help  tho  treatment.  Tho  revelations  of  the 
ophthalmoscope  do,  as  wo  have  seen,  little  more  than 
establish  tho  oxistonce  of  mischiof  at  tho  bottom  of  the 

oyo, — involving  in  one  case,  perhaps,  the  choroid  prin- 
cipally; in  another,  the  retina;  and  in  a  third,  both 

equally.  Besides,  many  of  the  ophthalmoscopical  ap- 
poarances  indicate  morbid  alterations  of  structure, — the 
effects  of  past  inflammation. 

There  ore  no  marked  objective  symptoms,  as  distin- 
guished from  ophthalmoscopical  characters,  whereon  to 

found  a  differential  diagnosis  between  choroiditis  and  reti- 
nitis for  example. 

As  to  subjective  symptoms,  again,  though  there  is  rea- 
son to  believe  that  photopsy  is  owing  to  pressure  on  the 

retina  by  an  inflamed  choroid,  and  dimness  of  sight  alone 
occasioned  by  retinitis,  these  symptoms  can  scarcely  be 
admitted  as  pathognomic,  because  they  often  coexist; 
whilst  pain  appears  to  be  dependent  rather  on  the  acute- 
ness  of  the  inflammation,  and  the  degree  to  which  other 
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parts  besides  the  choroid  and  retina  may  have  become 
implicated,  as  above  observed. 

Notwithstanding  the  advance  which  has  been  made  in 
the  critical  diagnosis  of  choroiditis,  retinitis,  &c,  con- 

sidered as  genera  of  posterior  internal  ophthalmia,  by 
means  of  the  ophthalmoscope,  all  that  is  really  of  im- 

portance practically,  is  to  discriminate  certain  forms  of 
posterior  internal  ophthalmia,  characterised  principally 
by  the  degree  and  effects  of  the  inflammation,  and  by 
the  state  of  the  constitution,  or  by  the  constitutional 
disease  with  which  the  ophthalmia  appears  to  be  con- 
nected. 

The  principal  forms  of  posterior  internal  ophthalmia 
met  with,  in  respect  to  degree  and  effects  of  the  inflam- 

mation, are — 

1st. — Posterior  internal  ophthalmia,  with  serous  effusion. 
2nd. — Posterior  internal  ophthalmia,  with  plastic  exuda- tion. 

3rd. — Posterior  internal  ophthalmia, — the  inflammation 
especially  involving  the  optic  nerve. 

The  principal  forms  of  posterior  internal  ophthalmia  in 
respect  to  the  state  of  the  constitution,  or  the  constitu- 

tional disease  with  which  the  inflammation  appears  to 
be  connected,  are — 

4th. — Scrofulous  posterior  internal  ophthalmia. 
5th. — Syphilitic  posterior  internal  ophthalm  ia. 
6th. — Arthritic  posterior  internal  ophthalmia. 

1st. — Posterior  internal  ophthalmia,  with  serous  effusion.* 
External  objective  symptoms. — The  lens  and  iris  are  in- 

clined towards  the  cornea,  so  that  the  aqueous  chamber  is 
diminished  in  depth, — a  state  of  parts  which  is  owing  to 
pressure  from  behind  occasioned  by  the  congestion  of  the 
choroid  and  retina,  and  the  serous  effusion  consequent 
thereon,  especially  the  increased  accumulation  of  vitreous 
fluid.  Inclination  of  the  iris  towards  the  cornea  is, 
therefore,  a  manifestation  of  congestion  and  serous  effusion 
in  the  posterior  segment  of  the  eye. 

Another  manifestation  is  distention  and  hardness  of  the 
eyeball. 

Congestion  is  usually  not  confined  to  the  posterior  seg- 
*  Choroiditis  serosa. — Retinitis  serosa. 



234      SEROUS  POSTERIOR  INTERNAL  OPHTHALMIA. 

ment  in  such  cases,  for,  on  examination,  we  find  that  tho 
conjunctiva  and  sclerotica,  besides  being  pervaded  by  en- 

larged and  tortuous  recto-inuscular  vessels,  are  otherwise 
not  so  free  from  vascularity  as  they  should  be. 

The  pupil  is  at  first  sluggish,  partly  in  consequence  of 
the  pressure  on  the  iris,  and  partly  in  consequence  of  the 
accompanying  impairment  of  the  sensibility  of  tho  retina. 
In  a  later  stage,  the  iris  may  appear  dull  and  discoloured, 
and  the  pupil  more  or  less  dilated  and  fixed. 

Subjective  symptoms.  —  The  characteristic  subjective 
symptom  is  amblyopia,  or  impairment  of  sight,  which 
may  or  may  not  be  accompanied  by  increased  sensibility 

to  light,  muscse  volitantes,  and  photopsy.  In  some  case's there  is  both  ocular  and  cireumorbital  pain  ;  but  usually 
no  pain  is  complained  of,  though  there  is  an  uneasy 
feeling  of  distention  in  tho  eyes. 

An  attempt  to  oxercise  the  sight,  in  reading  or  the  like, 
brings  on  pain,  heat,  increased  redness,  intolerance  of 
light,  and  lacrymation. 

At  other  times,  the  eyes  may  feel  dry. 
The  disturbance  of  sight  sometimes  comes  on  almost 

imperceptibly ;  sometimes  it  manifests  itsolf  suddenly, 
accompanied  by  pain  in  and  around  tho  eyes,  with,  per- 

haps, nausea  and  vomiting.  The  soverity  of  such  an 
attack  may  pass  off,  but  the  sight  does  not  recover  its 
former  strength,  and,  notwithstanding  occasional  intervals 
of  improvement,  gradually  becomes  more  impaired,  so  that 
small,  distant  or  ill-illuminated  objects  are  indistinctly 
or  not  at  all  soon.  Under  such  circumstances,  convex 
glasses  help  tho  sight  by  magnifying  tho  objects,  which, 
of  course,  require  to  bo  held  near. 

Causes. — Posterior  internal  congestion  of  the  eyes  will 
generally  bo  found  to  coexist  with  abdominal,  hepatic,  or 
hfpmorrnoidal  congestion.  It  is  common  at  the  turn  of 
life.  In  persons  thus  predisposed,  exposure  to  too  strong 
light,  general  debilitating  influences,  over-exertion  of  the 
sight,  or  the  like,  readily  operate  as  an  exciting  cause  of 
posterior  internal  ophthalmia. 

Diagnosis. — This  is  founded  on  the  ophthaknoscopical 
appearances,  taken  in  conjunction  with  the  symptoms 
above  described. 

Under  the  ophthalmoscope,  we  may  observe  increased 
injection  of  the  small  vessels  of  the  papilla  optica  and 
retina,  the  central  veins  much  distended,  and  the  cor- 

responding arteries  constricted,  —  a  dull  appearance  of 
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the  retina  itself,  and  the  choroid  shining  through  dark 
red.  Small  extravasations  of  blood  may  present  them- 
selves. 

In  a  later  stage,  increased  deposition  of  stromatic  pig- 
ment obscures  the  smaller  choroidal  vessels,  so  that  the 

larger  only  are  seen  with  dark  intervening  spaces ; — the 
papilla  optica  is  whitish,  the  retina  beset  with  pigment 
deposits ; — and  the  central  vessels,  perhaps,  somewhat 
shrunk  in  size. 

Sometimes  the  vitreous  body  is  so  dim  that  the  state  of 
the  fundus  cannot  be  well  seen. 

Prognosis. — Congestion  of  the  choroid  and  retina  is  of  a 
chronic  character.  As  an  effect,  various  deteriorations 
of  structure  supervene,  and  the  sight  eventually  becomes 
more  and  more  impaired. 

Treatment. — Abatement  of  the  exciting  cause, — rest  to 
the  eyes, — attention  to  the  liver  andbowels, — general  tonic 
and  alterative  medication. 

Locally,  bathing  the  eyes  with  cold  water.  In  intense 
congestion,  leeches  ;  and,  as  a  last  resource,  iridectomy. 

2nd. — Ophthalmia  interna  posterior,  with  plastic  exudation.* 

The  external  objective  symptoms,  and  the  subjective  symp- 
toms, are  similar  to  those  in  the  preceding  case,  only  more 

marked  and  severe. 

Diagnosis. — Ophthalmoscopic  examination  reveals  exu- 
dations of  lymph  on  the  inner  surface  of  the  choroid,  in 

the  form  either  of  ojmque  patches  or  disseminated  points. 
Around  the  exudations,  pigment  deposits  are  seen. 

Opacity  obscuring  the  boundary  between  the  pupilla 
and  retina  and  extending  in  the  course  of  the  retinal 
vessels,  indicates  exudation  in  those  parts. 

Patches  of  extravasation  of  blood  may  present  them- 
selves. 

Pi  'ognosis. — This  inflammation  runs  a  chronic  course 
but  is  subject  to  exacerbations  which  are  attended  by 
severe  pain  in  and  around  the  eye,  intolerance  of  light 
and  lacrymation,  photopsy,  with  increasing  deterioration 
and  circumscription  of  sight. 

Treatment. — Mercuriahzation  is  here  required,  aided  in 
some  cases  by  abstraction  of  blood,  and  afterwards 
counter-irritation. 

*  Choroiditis  exudativa. — Retinitis  exudativa. 
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3rd. — Posterior  internal  ophthalmia, — the  inflammation 

especially  involving  the  optic  nerve.* 

Of  this  inflammation,  'which  often  depends  on  intra- 
cranial or  intraorbital  disease,  on  some  general  dyscrasy, 

or  on  extension  from  the  retina,  there  are  no  external 
objective  symptoms. 

The  characteristic  subjective  symptom  is  impairment  of 
sight,  with  circumscription  or  interruption  of  the  field. 

The  diagnosis  is  founded  on  the  opthalmoscopic  ap- 
pearances which  have  been  above  indicated  at  pp.  53,  54, 

127,  128. 
An  effect  of  inflammation  of  the  optic  nerve  we  have 

seen  is  atrophy  of  the  papilla,  which  is  manifested  by  a 
white  tendinous  aspect,  and  sometimes  by  an  excavation 
of  its  surfaco,  arising  in  part  from  the  coexistent  intra- 

ocular pressure.  Tho  annexed  figure  is  a  diagram  of  a 
section  of  an  excavated  papilla. 

Fig.  39. 

Treatment. — When  the  inflammation  depends  on  intra- 
cranial or  intraorbital  mischief,  or  on  some  general 

dyscrasy,  its  treatment  is  of  course  a  very  secondary 
consideration  to  that  of  the  general  disease. 
When  the  inflammation  forms  a  part  merely  of  a 

posterior  internal  ophthalmia,  the  general  treatment 
above  indicated  is  that  which  is  applicable. 

*  Neuritis  optioi.  — Neuritis  optica. 
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4th — Morbid  alterations  of  structure, — effects  of  posterior 
internal  ophthalmia, 

Detachment  of  the  retina  from  the  choroid  by  serous 
effusion  between  the  two  membranes. 

Adhesion  between  the  retina  and  choroid  by  exudation 
of  lymph  from  the  inner  surface  of  the  former. 

Atrophy  of  the  choroid  and  sclerotic  staphyloma. 
Degeneration  of  the  papilla  and  retina. 
Softening  and  opacities  of  the  vitreous  body. 
For  a  detailed  account  of  these  morbid  conditions,  see 

above  at  pp.  48,  52,  124,  et  seq.,  and  below,  under  the 
heads  of  the  Morbid  states, — accompaniments  or  con- 

sequences of  the  Ophthalmife, — Sclerotic  staphyloma, — 
Atrophy, — Glaucoma, — Amaurosis,  &c. 

5th. — Scrofulous  posterior  internal  ophthalmia. 

Dimness  of  vision  in  a  greatei  or  less  degree  is  the 
symptom  which  generally  first  seriously  attracts  atten- 

tion. Fixed  muscse,  photopsy,  headache,  intolerance  of 
light,  may  or  may  not  be  precursors  or  accompaniments. 

Objective  symptoms, — When,  in  consequence  of  these 
subjective  symptoms,  an  examination  of  the  eye  is  made, 
it  will  probably  be  found  that  the  pupil  is  dilated  and 
sluggish  or  immovable,  and  its  margin  adherent  by  bands 
of  lymph  to  the  capsule  of  the  lens.  It  will  perhaps  also 
be  found  that  there  is  some  external  redness  in  the  form 
of  a  sclerotic  circuiucorneal  blush,  which,  together  with 
the  state  of  the  iris  and  pupil,  is  a  manifestation  of  the 
supervention  of  anterior  internal  ophthalmia. 

In  addition  to  these  appearances,  it  will  perhaps  be 
observed  that  the  sclerotica  is  attenuated  and  dark- 

coloured,  and  that  the  white  of  the  eye  is  pervaded  by 
enlarged  and  tortuous  recto-muscular  vessels,  ramifying 
towards  the  cornea.  The  cornea  itself,  perhaps,  presents 
minute  points  of  opacity. 

The  eye  may  never  undergo  any  further  change  than 
what  is  above  described. 

hi  some  cases,  on  the  contraiy,  especially  after  repeated 
icute  attacks,  manifested  by  actual  inflammation  of  tho 
sclerotica  (p.  110),  the  latter  membrane,  in  some  part  of 
ts  extent,  becomes  more  attenuated  and  darker  coloured, 
md  bulges  out  here  and  there,  along  with  the  atrophied 
ihoroid,  forming  sclerotic  staphyloma.  A  staphjdomatous 
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bulging  often  presents  itself  over  the  region  of  the 
ciliary  body. 

Towards  the  side  next  the  sclerotic  staphylornatous 
projection,  the  pupil  may  be  displaced,  and  on  the  same 
side  patches  of  opacity  frequently  present  themselves  in 
the  comea. 

The  iris  is  sometimes  little,  sometimes  much,  impli- 
cated; in  the  latter  case  it  is  degenerated  in  structure 

and  bolstered  towards  the  cornea. 

Subjective  symptoms. — In  the  course  of  these  changes, 
in  addition  to  the  dimness  of  vision  and  photopsy,  &c, 
there  is  pain  over  the  eyebrow  and  in  the  temple  as  well 

'as  in  tho  eye.  Eventually  vision  becomes  dimmer  and dimmer  until  it  is  entirely  lost. 
In  this  stage  of  scrofulous  posterior  internal  oph- 

thalmia, remissions  aud  exacerbations  of  the  inflam- 
mation occur.  During  an  exacerbation,  the  white  of  the 

eye  is  of  a  purple  colour,  from  the  blending  of  the  dark 
tint  of  the  attenuated  sclerotica  and  the  rod  colour  of  the 
injected  vessels.  There  is  very  severe  pain  in  tho  eyeball, 
in  and  around  tho  orbit,  and  over  the  whole  side  of  the 
head,  w  ith  intolerance  of  Hght  and  lacrymation. 

Constitutional  symptoms. — To  those  local  symptoms  is 
added  considerable  constitutional  disturbance. 

'*•"'.*•>•. — This  form  of  posterior  internal  ophthalmia  is 
mot  with  principally  in  young  adults  of  scrofulous  con- 

stitution, more  frequently  females  than  males,  and  is 
commonly  attributable  to  overuse  of  the  eyes,  with 
neglect  of  exercise,  derangement  of  the  stomach  and 
bowels,  disturbed  menstruation,  &c.  Traumatic  inflam- 

mation of  the  eye  sometimes  takes  this  form. 
Diagnosis. — This  may  be  inferred  from  what  has  been 

above  said.  The  inflammation  appears  to  be  a  sclerotico- 
choroiditis  implicating  the  retina  secondarily. 

Prognosis. — The  prognosis,  as  regards  vision,  is  unfa- 
voiu-able;  in  the  more  advanced  stage  very  much  so. 
Still  it  does  sometimes  happen  that  the  disorganizing 
progress  of  the  inflammation  is  arrested,  and  some  degree 
of  vision  preserved  or  restored. 

Treatment. — If  the  case  be  seen  early,  abstraction  of 
blood  by  leeches,  in  number  according  to  the  strength  of 
the  patient,  free  action  on  the  bowels,  and  mercury 
pushed  so  as  to  affect  the  gums,  constitute  the  proper 
treatment. 

In  the  more  advanced  stages  of  the  disease,  the  tonic 
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and  alterative  treatment— the  bichloride  of  mercury,  in 
doses  of  one-thirtieth  to  one-sixteenth  or  one-eighth  of 
a  grain,  three  times  a  day,  in  tincture  of  bark ;  or  the 
arseniate  of  potass,  in  doses  of  one-thirty-secondth  of  a 

grain,  either  in  the  form  of  Fowler's  solution  or  in  that 
of  a  pill — with  counter-irritation,  should  be  tried.  The 
abstraction  of  blood  by  leeches  may  still  occasionally  be 
necessary. 

During  an  exacerbation  of  the  inflammation,  the  bella- 
donna or  atropia  lotion  (p.  80)  is  an  excellent  application 

to  the  eye.  Under  its  use  alone  I  have  seen  the  inflam- 
mation diminish,  and  the  pain  and  intolerance  of  light 

rapidly  relieved. 

6th. — Syphilitic  posterior  internal  ophthalmia* 
Iritis,  we  have  seen,  is  the  most  common  form  of 

syphilitic  internal  ophthalmia,  but  the  inflammation  is 
very  liable  to  spread  to  the  ciliary  body,  choroid,  retina, 
and  sclerotica.  The  retina  may  lose  its  sensibility,  and 
the  choroid  and  sclerotica  become  staphylomatous.  Even- 

tually the  eyeball  may  fall  into  a  state  of  atrophy. 

Sometimes,  on  the  other  hand,  'the  posterior  tunics  are 
the  parts  first  and  chiefly  affected,  the  iris  only  becoming 
implicated  secondarily.  Sometimes  the  his  does  not 
become  affected  at  all. 

Whilst  sypliilitic  iritis  is  of  a  more  or  less  acute  cha- 
racter, syphilitic  posterior  internal  ophthalmia  observes 

i  a  more  chronic  but  still  more  destructive  course.  Some- 
times one  eye  only  is  affected,  though  usually  both  are 

so. 

In  cases  of  syphilitic  posterior  internal  ophthalmia  in 
which  iritis  supeivenes,  the  pupil  is  dilated,  and  while  its 
centre  is  still  black,  the  pupillary  edge  of  the  iris  is  the 
seat  of  deposits  of  lymph  and  adhesions  to  the  anterior 
wall  of  the  capsule  of  the  lens. 

The  external  redness  in  such  a  case  is  the  redness  of 
the  supervening  iritis. 
Under  the  ophthalmoscope,  small  white  patches  of 

3Xudation,  surrounded  by  a  reddish-brown  border,  may 
be  observed  (hsseminated  in  great  number  over  the  fun- 
lus.  That  these  patches  are  seated  behind  the  retina 
md  on  the  inner  surface  or  in  the  substance  of  the 

*  Syphilitic  amaurosis. 
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choroid,  is  evident  from  the  circumstance  that  the  retinal 
vessels  are  seen  ramifying  over  them. 

The  optic  papilla  and  retina  are  the  seat  of  dull,  diffused 
opacity,  from  exudation,  extending  in  the  direction  of  the 
central  vessels,  and,  in  a  variable  manner,  around  the 
macula  lutea.  This  diffuseness  of  the  retinal  opacity 
forms  a  striking  contrast  with  the  well-defined  opacity 
characteristic  of  the  fatty  degeneration  of  the  retina  met 

with  in  Blight's  disease.    See  fig.  18,  p.  56. 
Extravasations  of  blood  may  also  present  themselves. 
In  an  advanced  stage,  the  choroid  is  found  atrophic. 

That  the  retina  and  optic  papilla  havo  become  atrophic 
also  is  manifested  by  the  shrunken  state  of  the  latter 
and  tho  small  sizo  or  even  obbtoration  of  the  central 
vessols. 

The  vitreous  humour  may  bo  found  cloudy  or  in  a 
dissolved  state,  with  filaments  and  lloccules  undulating 
in  it. 

Aftor  the  first  outbreak  of  the  disease,  the  morbid  pro- 
cess at  the  bottom  of  the  eye  with  the  corresponding 

impairment  of  sight  proceeds  slowly — with  or  without 
remissions.  There  then  takes  placo,  suddenly  perhaps, 
a  further  obscuration  of  the  centre  of  the  field.  But  any 
timo  in  tho  course  of  tho  disease,  sudden  blindness  may 
bo  occasioned  by  retinal  haemorrhage  and  infiltration  of 
tho  vitroous  body.  Tho  extravasated  blood  may  in  the 
course  of  some  weeks  bo  absorbed,  but  haemorrhage  still 
more  extensive  is  liable  again  1"  supervene. 

Treatment. — As  the  subjocts  of  this  form  of  posterior 
internal  ophthalmia  in  general  labour  under  a  syphilitic 
dysorasy,  tho  treatment  must  bo  tonic  and  alterative. 
A  course  of  tho  corrosive  sublimate  of  mercury  in  doses  of 
ono-sixteenth  to  one-eighth  of  a  grain,  with  tincture  of 
bark  and  decoction  of  sarsaparilla,  two  or  three  times  a 

day,  may  be  prescribed,  and  after  that  the  iodide  of  potas- 
sium, with  or  without  iron,  according  to  the  circumstances 

of  the  case. 

We  have  above  seen  (p.  199)  that  in  parenchymatous 
corneitis,  which  almost  always  has  its  root  in  a  hereditary 

syphilitic  taint,  the  posterior  tunics  are  liable  to  become 
involved  in  the  inflammation  with  amaurotic  symptoms. 

It  is  here  to  be  observed  that  in  young  persons  present- 
ing tho  same  indications  of  a  hereditary  syphilitic  taint, 

posterior  internal  ophthalmia  is  sometimes  met  with, 
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independently  of  any  preceding  attack  of  corneitis  or 
iritis. 

The  plan  of  treatment  in  such  cases  is  the  tonic  and 
alterative. 

Infants  who  have  manifested  symptoms  of  hereditary 
syphilis,  such  as  are  above  mentioned  at  p.  225,  are  some- 

times affected  with  a  posterior  internal  ophthalmia. 
There  may  not  be  or  have  been  any  external  indications 

of  inflammation. 
The  attention  of  the  mother  has  been  attracted  to  the 

eyes,  solely  on  account  of  the  infant  rolling  them  about, 
and  appearing  not  to  notice. 

On  examination,  I  have  observed  in  the  few  such  cases 
of  the  kind  which  have  come  under  my  notice,  a  yellowish 
reflection  from  the  bottom  of  the  eye,  somewhat  Hke  that 
in  incipient  encephaloid.  This  has  appeared  under  the 
ophthalmoscope  to  be  owing  to  lymph  exuded  on  tho  sur- 

face of  the  choroid. 

By  the  exhibition  of  merciuy,  in  the  manner  above 
indicated  in  the  case  of  syphilitic  iritis  in  infants  (p.  225), 
together  with  cod-liver  oil,  some  improvement  has  been 
effected.  But  I  have  never  had  a  case  sufficiently  long 
I  under  observation  to  see  the  ultimate  result. 

7th. — Arthritic  posterior  internal  ophthalmia. 

This  disease  occurs  both  in  an  acute  and  in  a  chronic 
brm.  The  acute  form  may  supervene  on  the  chronic,  or 

i  ;ome  on  all  at  once.  The  chronic  form  usually  comes  on 
iff  itself,  unpreceded  by  the  acute  form. 

The  acute  differs  from  the  chronic  disease  principally  in 
,he  greater  rapidity  with  which  it  leads  to  the  organic 

•hanges,  causing  destruction  of  the  function  of  the  eye, — 
dsion  being  destroyed  in  the  course  of  a  few  days,  some- 
imes  even  in  a  single  night ;  and  in  a  correspondingly 
;reater  sevority  of  tho  subjective  symptoms. 
Keeping  in  view  the  difference  in  the  rapidity  of  their 

ourse,  the  following  description  of  the  objective  symptoms 
i  applicable  to  both  tho  chronic  and  the  acute  form  ;  but 
s  regards  the  subjective  symptoms,  it  will  be  necessary 
)  give  a  separate  description  of  them,  both  as  they  occur 
l  the  chronic,  and  as  they  occur  in  tho  acute  form. 
Objective  symptoms. — Tho  most  characteristic  of  these  at . 

I  rst  is,  tho  stato  of  tho  pupil,  which  is  sluggish  or  fixed, 
R 
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and  dilated.  Instead  of  being  circular,  it  is  sometimes  of 
an  oval  shape; — the  long  diameter  being  transverse,  or 
vertical,  or  diagonal — most  commonly  transverse.  The 
pupillary  margin  of  the  iris  is  bordered  -with  pigment. 

A  dimness  is  seen  through  the  cblated  pupil,  and,  on 
careful  examination,  this  is  discovered  to  be  owing  to  that 
peculiar  deep-seated  green  opaque  appearance  of  the  lens 
called  glaucoma.    See  Glaucoma; 

The  whito  of  the  eye,  dark  and  dirty  looking,  is  at  first 
pervaded  merely  by  largo  livid  tortuous  vessels  derived 
from  the  recto-muscular ;  but,  the  congestion  implicating 
the  iris,  the  white  of  the  eye  becomes  the  seat  of  vascular 
injection,  conjunctiva]  as  well  as  sclerotic,  partially  or 
completely  round  tho  cornea,  though  separated  from  it  by 
the  bluish-white  ring  above  referred  to  (pp.  22,  23).  The 
resulting  redness  is  of  a  livid  tint. 

Tho  iris,  which  was  at  first  merely  dull  looking,  becomes 
changed  in  colour,  pervaded  by  varicose  vessels,  its  pupil- 

lary margin  retracted,  its  middle  part  inclined  towards  tho 
cornea.    There  is  no  exudation  of  lymph. 

Tlir  cornea  may  bocomo  dim  and  rough  on  its  surface, 
like  ground  plass. 

The  eyeball  is  hard  to  the  touch. 
Tho  sclerotica  becomes  attenuated  hero  and  there,  and 

perhaps  bulges  out,  constituting  sclorotic  staphyloma. 
The  lens  may  become  cataractous  (glaucomatous  cata- 

ract), and,  protruding  through  the  dilated  pupil,  sometimes 
presses  against  the  cornea. 

Subjective  symptoms  of  the  chronic  form. — Considerable 
dimness  of  vision,  with  photopsy,  attracts  the  patient's 
attention,  but  so  far  from  having  intolerance  of  light,  the 
patient  sees  best  in  good  light.  There  may  be  at  first  no 
paiu,  at  the  most,  uneasiness  in  the  eyes  ;  but  in  the  pro- 

gress of  the  disease  a  feeling  of  distension  in  the  eyeball 
and  occasional  paroxysms  of  dull  supra-orbital  or  circum- 
orbital  pain,  distress  the  patient. 

Bodily  exertion,  or  mental  excitement,  or  errors  of  diet, 
aggravate;  rest  and  mental  tranquillity,  and  moderate 
nutritious  diet,  mitigate  the  symptoms. 

Diminution  of  vision  goes  on,  sometimes  gradually, 

sometimes  suddenly,  the  photopsy  at  the  same  time  in-' 
creasing,  and  continuing  even  after  vision  is  lost. 

Subjective  symptoms  in  the  acute  form. — Severe  brmiing, 
bursting  pain  in  the  eyeball,  and  racking  pain  in  the 
supra-orbital  or  circum-orbital  region,  in  the  temples,  and 
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from  thence  extending  over  the  whole  side  of  the  head. 
The  pains  are  severest  towards  midnight. 

There  is  much  intolerance  of  light,  accompanied  by 
lacrymation,  and  the  sensation  as  if  a  foreign  bocty  were  in 
the  eye. 

With  great  photopsy,  vision  rapidly  becomes  dimmer 
and  dimmer,  until  all  sensibility  to  external  light  even  is 
lost,  though  the  photopsy  may  still  continue. 

General  symptoms. — In  the  chronic  disease  tho  system 
does  not  sympathise  much,  but  the  occurrence  of  an  acute 
attack  is  often  ushered  in  by  nausea  and  vomiting,  with 
severe  inflammatory  fever. 

Predisposing  causes. — This  disease  occurs  in  persons  ad- 
vanced in  life — more  frequently  females  than  males — and 

who  have  not  been  previously  quite  healthy,  having  been 
perhaps  the  subjects  of  irregular  gout,  derangement  of 
the  digestive  organs,  piles,  headaches,  gutta  rosacea,  or 
the  Hke. 

In  such  persons  the  eyes  have  seldom  remained  alto- 
.  gether  sound ;  the  borders  of  the  eyelids  are  swollen  and 
pervaded  by  large  vessels ;  tho  white  of  the  eye  is  dark 
and  dirty  looking,  and  pervaded  by  large  varicose  vessels 
derived  from  the  rectal,  filled  with  dark  blood,  the  iris 
inclined  towards  the  cornea,  with  the  pupil  rather  large 
and  sluggish,  whilst  a  sensation  of  fulness  is  experienced 
in   the   eyeball.    Photopsy  and  temporary  dimness  of 
r  vision  are  apt  to  be  occasioned  by  stoopmg,  by  being 
:  heated,  &c. 

Exciting  causes. — In  persons  in  the  state  of  general 
i  health,  and  with  the  state  of  eyes  above  described,  oph-- 
;  thalnric  inflammation,  induced  by  any  common  occasional 
;  ;ause,  is  prone  to  assume  this  form. 

As  more  special  causes  may  be  mentionod,  suppressed 
>out,  anxiety  and  mental  distress,  suppression  of  hsemor- 
rhoidal  discharge,  in  the  female  the  cessation  of  men-, 
jtruation,  the  suppression  of  any  other  habitual  discharge, 
lontinued  over- exertion  of  the  eyes,  strong  light,  cold. 
Both  eyes  may  be  attacked  at  once,  but  the  inflam- 

nation  is  more  severe  in  the  one  than  the  other.  More 
isually  one  is  first  attacked  and  vision  destroyed,  and 

I  fterwards  the  other.    One  eye  may  however  be  spared. 
Nature  of  the  disease. — Great  venous  congestion,  ospe- 

I  ially  of  the  choroid  and  retina,  is  tho  characteristic  con- 
l  ition  of  the  eye  on  which  this  ophthalmia  supervenes. 

Under  the  ophthalmoscope,  when  tho  eye  can  boar  the 

8  2 
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examination,  the  excavated  state  of  the  optic  papilla  and 
peculiar  course  of  the  retinal  vessels  above  described,  and 
deUneated  at  p.  54,  may  be  observed,  as  also  the  con- 

striction of  the  arteries  and  the  enormous  distension  of 
the  veins. 

As  an  effect  of  the  internal  venous  congestion,  there  is 
serous  effusion,  especially  in  the  cells  of  the  vitreous 

body,  -which,  in  part,  causes  the  distension  and  hardness 
of  the  eyeball. 

Arthritic  posterior  internal  ophthalmia  is  identical  with 
the  affection  named  acute  glaucoma.  We  shall  therefore 
have  to  return  to  its  pathology  under  the  head  of  Glau- 
coma. 

Cases. — The  folio-wing  is  an  example  of  tho  disease  in  a 
subaeuto  form  : — A  woman,  £et.  55,  had  been  out  of 
health  and  in  a  desponding  state  for  three  months,  when 
one  day  in  the  early  part  of  December  she  attended  a 
funeral,  and  was  exposed  for  a  considerable  time  to  the 
cold  air.  This  was  followed  by  an  attack  of  inflammation 

ill  tin'  v'vA\t  eye,  and  a  fortnight  after  by  a  similar  attack in  tho  left. 
There  was  both  conjunctival  and  sclerotic  injection. 

Tho  surface  of  tho  cornea  somewhat  rough  and  dim.  The 
iris  inclined  towards  the  cornea.  Pupils  dilated  and  ir- 

regular, and  behind  them  a  glaucomatous  appearance. 
The  borders  of  the  eyelids  wcro  red  and  swollen. 
Impairment  of  vision  and  severe  circumorbital  pain 

were  the  subjective  attendants  on  theso  objective  phe- 
nomena. 

After  a  fortnight's  treatment,  vascularity  was  much  di- 
minished, the  sight  improved,  and  pain  all  but  gone.  A 

week  after  this  the  report  was,  Quite  free  from  pain — 
vision  greatly  improved. 

In  the  course  of  the  succeeding  month,  however,  there 
were  alternate  relapse  and  improvement;  and  although 
all  active  inflammation  subsided,  and  the  general  health 
improved  considerably,  congestion,  and  the  dilatation  of 
the  pupils  with  the  glaucomatous  appearance  behind  them 
continued,  and  the  sight,  instead  of  getting  better,  gradu- 

ally became  worse. 
The  treatment  under  which  the  temporary  improve- 

ment took  place  principally  consisted  of  cupping  to  ̂ yj., 

ten  grains  of  Dover's  powder  for  some  nights  at  bed- 
time— on  two  occasions  combined  with  two  or  three 

grains  of  calomel — occasional  laxatives,  colchicum  with 
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magnesia,  and  afterwards  a  mixture  of  gentian  with  sul- 
phuric acid.  Friction  with  tincture  of  tobacco,  and 

blisters  to  the  nape  of  the  neck  and  behind  the  ears,  were 
applied. 

The  following  is  an  example  of  a  more  acute  attack  : — 
A  gentleman  of  active  business  habits  consulted  me  one 
day  respecting  his  eyes.  He  told  me  that  he  had  recently 
had  an  attack  of  inflammation  in  them,  and  that  he  had 
at  the  same  time  been  affected  with  nausea  and  vomiting. 
On  examination  I  found  the  eyes  congested,  the  pupils 
dilated  and  sluggish,  and  the  sight  still  weak.  By  fol- 

lowing my  prescriptions  and  directions,  the  patient 
quickly  recovered  and  returned  home.  Some  weeks 
after,  being  in  London  on  business,  he  called  on  me 
that  I  might  see  how  well  he  had  recovered.  I  warned 
him,  however,  not  to  consider  his  eyes  safe,  and  advised 
him  to  be  less  eager  after  business.  A  few  days  after 
that,  I  was  called  to  see  him  one  morning.  I  found  him 
in  bed,  with  both  eyes  affected  with  severe  arthritic  pos- 

terior internal  inflammation.  He  told  me  that  he  was 

seized  the  evening  before  with  nausea  and  vomiting,  that 
during  the  night  he  had  been  suffering  excruciating  pain 
in  and  around  the  eyes,  and  that  he  now  found  himself 
almost  quite  blind. 
Although  I  explained  to  the  patient  the  danger  his 

sight  was  in,  it  was  with  great  difficulty  he  could  be 
induced  to  submit  to  the  following  treatment : — six 

leeches  around  each  eye,  calomel,  colchicum,  and  Dover's 
powder,  night  and  morning.  Finding  himself  relieved, 
and  his  sight  improved  in  two  or  three  days,  the  patient 
refused  to  take  any  more  medicine,  and  resolved,  at  the 
and  of  a  week,  contrary  to  my  advice,  to  take  a  long 
journey  home  by  rail. 

He  accordingly  started  one  morning  in  an  invalid  car- 
riage. His  sight  was  then  so  far  recovered  that  he  could 

3ee  to  read  a  little ;  but  in  consequence  of  the  fatigue  and 
axcitement  of  the  journey,  his  eyes  again  became  in- 
lamed  before  reaching  home,  and  next  morning  he  was 
piite  blind  of  both  eyes,  and  continued  so. 
In  the  following  case,  first  one  eye  and  then  the  other 

vas  destroyed. 

In  a  woman,  about  fifty- seven,  the  right  eye  was  af- 
ected  severely  as  above  doscribed  (pp.  241,  242) ;  the 
ehite  of  the  eye  pervaded  by  tortuous  vessels,  the  cornea 
im  and  rough,  the  pupil  dilated  and  fixed,  the  lens 
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glaucomatous  and  cataractous,  and  the  eyeball  hard  to 
the  touch,  while  vision  was  completely  abolished.  The 
left  eye  was  in  the  state  of  predisposition  above  indicated. 
A  new  and  severe  attack  of  inflammation,  attended  by 
the  subjective  syniptoins  described  in  p.  242,  supervened 
in  the  right  eye,  the  consequence  of  which  was  that  the 
cornea  became  infiltrated  with  matter,  and  at  last  gave 
way,  allowing  of  partial  evacuation  of  the  humours,  so 
that  the  eyeball  shrank  to  a  stump  in  the  socket,  with 
relief  to  the  suffering.  But  inflammation  supervening  in 
the  left  eye,  though  with  milder  symptoms,  vision  in  it 
was  soon  completely  annihilated.  On  examination,  the 
pupil  was  seen  much  dilated,  and  the  lens  glaucomatous. 

Diagnosis.- — This  disease  during  its  active  state  is  to  be 
distinguished  from  arthritic  anterior  internal  ophthalmia 
(p.  22<>,  et  seq.),  and  the  state  in  which  the  eye  is  left 
by  it  must  bo  distinguished  from  cataract  and  amaurosis 
properly  so  called. 

Prognosis. — Fromtho  cases  abovorelatod,  it  will  be  seen 
how  unfavourable  the  prognosis  is. 

Treatment.  —The  application  of  leechos,  two  grains  of 
calomel  with  one  of  extract  of  oolchicum  and  five  or  ten 

of  Dover's  powder,  at  bodtimo  for  soveral  nights,  and  free action  mi  the  bowels,  I  have  frequently  found  beneficial 
in  checking  the  inflammation.  After  that,  counter-irri- 

tation and  tonics  have  proved  useful. 
In  many  cases,  however,  no  offectual  relief  is  obtained 

from  this  treatment. 
Under  such  circumstances  iridectomy  (p.  151),  is  to  be 

had  recourse  to.  If  tho  inflammation  has  ahead  y  at- 
tained a  severe  degree,  the  operation  had  better  be  per- 

formed at  once. — See  further  on  this  subject  under  the 
head  of  Glaucoma. 

Order  IV.— panophthalmitis. 

Panophthalmitis  is  inflammation  of  the  whole  eye. 
Primary  panophthalmitis,  i.  e.,  inflammation  invading 
the  whole  eye  at  once,  is  of  rare  occurrence.  Most  com- 

monly, panophthalmitis  is  secondaiy,  being  developed  by 
extension  of  inflammation  from  one  structure  to  another, 

as  has  been  seen  may  take  place  in  some  of  the  ophthal- 
mias above  considered,  especially  the  posterior  internal, 

and  sometimes  in  the  severest  degree  of  purulent  oph- thalmia. 
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As  lias  been  above  said,  panophthalmitis  is  genus  as 
well  as  order. 

Genus.— PANOPHTHALMITIS. 

The  species  or  form  of  panophthalmitis  which  it  is  pur- 
posed to  consider  here  is  phlegmonous  panophthalmitis. 

Certain  other  forms  wall  be  treated  of  below,  in  the 
Appendix  to  this  section. 

Phlegmonous  panophthalmitis.  * 
Objective  symptoms. — The  eyelids  are  red  and  swollen, 

especially  the  upper.  There  are  inflammatory  swelling 
of  the  cellular  tissue  of  the  orbit  and  capsule  around  the 
eyeball,  and  chemosis  of  the  conjunctiva.  The  chemotic 
swelling  is  not  so  great  around  the  cornea,  as  at  the  cir- 

cumference of  the  eyeball.  In  consequence  of  this,  the 
eyeball  is  fixed  and  protrudes  from  the  orbit,  stretching 
the  upper  eyelid  and  depressing  or  everting  the  lower. 

The  chemosed  conjunctiva  is  covered  with  a  pseudo- 
membranous formation. 

Besides  hypopyon,  a  collection  of  matter  in  the  form  of 
i  a  yellowish-brown  opacity  is  seen  deep  in  the  vitreous 
I  humour,  if  the  cornea  and  lens  have  not  already  become 
opaque. 

Subjective  symptoms. — There  are  photopsy  and  bbnd- 
i  ness ;  and,  as  might  be  expected  from  the  great  distension 

<  of  the  eyeball  from  within,  and  the  pressvu'e  to  which  it 
i  is  subjected  from  without,  the  suffering  is  very  severe. 
1  Besides  the  hot  burning  pain  in  the  eyelids  and  the  whole 

■  region  of  the  eye,  aggravated  by  the  slightest  touch  or 
attempt  at  motion,  there  is  deep  distending  throbbing 
pain  in  the  eyeball  as  if  it  would  burst,  pain  in  the  orbit 
extending  to  the  back  of  the  head,  pain  around  the  orbit, 
in  the  temples  or  all  over  the  side  of  the  head  and  face. 
There  is  also  great  intolerance  of  light,  with  lacrymation. 

Constitutional  symptoms. — Inflammatory  fever  and  some- 
times delirium  accompany  the  disease. 

Course. — To  the  symptoms  of  internal  inflammation 
;  irith  pain  there  are  soon  added  the  swelling  of  the  eye- 
ids,  the  prominence  of  the  eyeball,  and  the  chemosis. 
As  the  disease  advances  all  the  symptoms  become  ag- 

1  ̂ravated,  and  suppuration  is  ushered  in  by  a  feeling  of 
■  I  veight  and  cold  in  the  eye,  and  general  rigors. 

*  Ocular  phlegmon. — Idiopathic  ophthalmitis. 
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In  consequence  of  the  accumulation  of  matter  in  its 
interior,  the  eyeball  is  much  distended,  and  in  conse- 

quence of  the  increasing  effusion  into  the  ocular  cap- 
sule, it  protrudes  still  more  from  the  orbit.  The  cornea, 

at  last,  may  become  infiltrated  with  matter  and  slough. 
With  the  supervention  of  suppuration  the  suffering  not 

only  does  not  abate,  but  actually  increases,  in  conse- 
quence of  the  strong  outer  tunics  of  the  eyeball  not  at 

first  yielding  to  the  distension  from  the  accumulated 
matter.  At  last,,  however,  the  eyeball  bursts  by  the 
ulcerated  cornea  or  softened  sclerotica  giving  way,  and 
the  abscess,  together  with  blood  and  the  humours  of  the 
eye,  are  evacuated.  The  pain  which  before  this  was  of 
the  severest  character,  is  now  at  once  greatly  relieved, 
ami  afterwards,  together  with  the  inflammatory  swelling 
of  tin'  parts,  gradually  subsides. 

Sometimes  it  is  merely  the  abscess  of  the  ocular  capsule 
which  points  and  bursts;  the  eyeball  remaining  entire. 

Implication  of  the  membranes  of  the  brain  may  super- 
vene. 

The  disease  is  not  always  of  so  severe  a  character. 
Tho  swolling  of  the  eyelids  and  chemosis  of  the  conjunc- 
tiva  may  be  but  slight,  tho  orbital  capsule  little  affected, 
tension  or  tenderness  of  the  eyeball  not  great,  photopsy 
and  pain  inconsidcrablo,  fever  moderate.  Nevertheless, 
there  is  seen  the  dark-yellow  collection  of  p>us  in  the 
vitreous  body,  with  more  or  less  hypopyon. 

Catuics. — This  disease  of  the  eye  usually  occurs,  especi- 
ally in  particular  states  of  constitution,  in  consequence 

of  the  intenso  operation  of  those  causes  of  ophthalmic 
inflammation  in  general  which  act  directly  on  the  eyes 
as  above  mentioned  (p.  135),  especially  injuries,  chemical 
or  mechanical.  Not  unfrequently  ocular  phlegmon  fol- 

lows operations  on  the  eye,  such  as  cataract  operations, 
abscission  of  staphylomata,  and  even  iridectomy.  Also  I 
extensive  perforating  ulceration  of  the  cornea,  as  in  the 
purulent  ojvhthaliniro.  It  is  especially  liable  to  occur 
when  there  has  been  much  loss  of  vitreous  humour. 

Under  such  encum  stances,  as  there  is  no  great  intra- 
ocular distension,  the  suffering  may  not  be  so  very  great 

as  it  is  in  cases  in  which  there  is  at  first  no  outlet  to  ac- 
cumulated fluids. 

Prognosis. — It  is  rarely  the  case  that  the  eye  can  be 

saved  as  an  organ  of  vision.  "When  the  disease  has 
already  made  some  progress,  preservation  of  the  form  of 
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the  eye,  though  atrophic,  'will  perhaps  be  all  that  can 
be  hoped  for.    When  suppuration  has  taken  place,  even 

this  can  no  longer  be  calculated  on.     It'  the  eyeball 
bursts,  either  by  giving  way  of  the  sclerotica  or  destruc- 

tive ulceration  of  the  cornea,  the  humours  will  be  evacu- 
:  ated  along  with  the  matter,  the  tunics  will  therefore 
collapse,  and  after  cicatrization  nothing  of  the  eyeball 

■  will  remain  but  a  small  stump  at  the  bottom  of  the 
orbit.     As  the  suppurative  process  may  extend  to  the 
membranes  of  the  brain,  there  is  danger  of  life.    In  the 

:  milder  forms,  whon  the  matter  is  not  thus  evacuated,  it 
:  is  absorbed,  and  the  eye  becomes  atrophic,  with  the 
i  cornea  still  clear  though  small. 

Treatment. — Blood-letting,  mercuriabzation,  and  opi- 
:  ates — incision  of  the  chemosed  conjunctiva  (p.  91),  eva- 

cuation of  the  aqueous  humour,  belladonna  lotion,  and 
anodyne  frictions  around  the  orbit  or  over  the  temples, 

'  &c,  constitute  the  treatment  which  must  be  carried  into 
effect  in  the  commencement  of  the  acute  disease.  Subse- 

quently, when  suppuration  threatens  or  has  commenced, 
.  all  that  can  be  done  is  to  apply  a  poultice ;  and  when  the 
I  abscess,  whether  of  the  eyeball  or  ocular  capsule,  be- 

comes prominent  at  some  point,  to  evacuate  it  by  punc- 
rture  with  a  lancet,  in  order  to  relieve  the  suffering, 
t  Puncture  of  the  eyeball  with  a  lancet  may  even  be  ad- 
rvisable  before  this,  to  relieve  suffering  by  removing  ten- 
i  sion,  and  to  obviate  the  danger  of  the  inflammation  ex- 
•  tending  to  the  brain.    After  this  it  vail  be  necessary  to 
I  support  the  sjTstem  with  generous  diet  and  tonics. 

TVhen  the  eye  has  become  quite  disorganized,  the  pain 

•still  excessive,  and  especially  if  there  is  reason  to  sup- 
pose that  there  is  a  foreign  body  in  the  eye,  the  best 

practice  is  to  proceed  without  delay  to  the  excision  of  the 
jyeball  from  the  ocular  capsule. 
Sometimes,  especially  in  cases  of  injury,  such  as  the 

odgment  of  a  foreign  body  in  the  eye,  instead  of  sup- 
puration, there  may  be  effusion  of  blood  and  serum  be- 

tween the  choroid  and  retina,  with  exudation  of  lymph 
n  the  region  of  the  ciliary  processes  and  iris.  In  such  a 
:ase,  also,  it  is  best  to  excise  the  eyeball. 

APFENDIX  TO  THE  PRECEDING  SECTION. 

There  are  certain  febrile  and  inflammatory  diseases, 
[liiz.,  the  exanthemata,  hooping-cough,  a  particular  form 
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of  epidemic  fever,  and  phlebitis,  in  the  course  of  or  sub- 
sequent to  which,  inflammation  of  tho  eyes  is  liable  to 

supervene.  The  inflammation  is  commonly  named  mor- 
billous,  scarlatinous,  variolous,  postfebrile,  or  phlebitic 
ophthalmia  or  ophthalmitis,  according  to  the  general 
disease  with  which  it  is  connected.  It  is,  however,  to 
be  observed,  that  in  such  cases  the  ophthalmia  is  essen- 

tially the  same  as  some  of  the  forms  above  described, 
being  not  only  not  a  specific  inflammation,  but  not  even 
always  of  the  same  kind  in  different  cases  of  the  same 
general  disease ;  thus,  exanthematous  ophthalmia  is 
sometimes  phlyctenular,  sometimes  puroinucous,  some- 

times internal,  sometimes  oven  a  panophthalmitis. 
Whilst  therefore  the  practitioner,  in  treating  the  gene- 

ral diseases  above  mentioned,  must  be  prepared  to  en- 
counter supervening  ophthalmic  inflammation,  he  must 

also  bo  prepared  to  find  that  inflammation  more  or  less 
different  in  kind  in  different  cases  of  tho  same  disease, 

and  requiring,  therefore,  different  modes  of  treatment — 
modes  of  treatment,  however,  not  differing  from  those 
above  indicated  for  tho  particular  species  or  form  of  in- 

flammation, except  in  so  far  as  maybe  necessitated  by  the 
prosenco  of  the  general  disease. 

1  [ere  a  few  remarks  may  bo  mado  on  syphilis  and  tho 
syphilitic  inflammations  of  tho  eyes. 

Syphilis  is  so  far  like  an  oxanthema,  such  as  the  small- 
pox, thai  a  person  who  has  onco  been  inoculated,  and  in- 

fected with  tho  disease,  is  not  liable  to  a  new  infection. 
But  to  counterbalance  this  immunity,  tho  old  infection 
clings  to  its  victim  in  a  very  inveterate  manner,  showing 
itself  often  again  and  again  in  somo  shape  or  other  long 
after  he  had  supposed  himself  cured.  The  disease  may 
descend  to  his  children,  and  sometimes  even  infect, 
through  tho  foetus  in  utero,  the  previously  healthy 
mother.  Or,  the  father  being  healthy,  a  woman  who  has 
been  once  diseased,  though  reputed  cured,  may  bring 
forth  a  diseased  child.  Such  facts  indicate  that  in  the 

case  of  a  diseased  father  it  is  the  seminal  fluid, _  and  in  the 
case  of  a  diseased  mother,  it  is  the  ovum  which  is  con- 

taminated through  the  blood. 

The  mischief  does  not  even  stop  here.  For  hereditary 

syphilis  is  very  contagious,  and  may  be  propagated  from 
the  sores  on  an  infected  infant  to  any  person  handling  it, 
such  as  its  nurse  (provided  that  nurse  is  not  its  mother), 
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who  will  in  her  turn  infect  any  healthy  infant  whom  she 
may  afterwards  suckle,  or,  indeed,  any  other  person  with 
whom  she  may  happen  to  come  into  close  contact. 

From  these  remarks,  the  difference  between  acquired 

and  hereditary  syphilis  will  be  understood.  It  is,  how- 
ever, to  be  remembered,  that  it  is  possible  for  an  infant 

free  from  hereditary  taint,  to  become  infected  with  syphilis 
by  inoculation  froin  a  hired  wet  nurse. 

The  forms  of  ophthalmic  inflammation  above  described 
iirising  froin  hereditary  syphilis  are,  syphilitic  ophthalmia 
neonatorum,  syphilitic  iritis  in  infants,  syphilitic  posterior 
uiternal  ophthalmia  in  infants,  and  parenchymatous  cor- 
i aeitis  in  young  persons ;  whilst  those  arising  from  acquired 
syphilis  are,  the  common  syphilitic  iritis,  and  syphilitic 
posterior  internal  ophthalmia  of  adults. 

1st. — MorbiUous  ophthalmia. 

Morbillous  ophthalmia  is  the  inflammation  of  the  eyes 
\  vhich  occurs  in  or  supervenes  on  measles,  and  which 
lsually  resembles   common   phlyctenular  ophthalmia, 
hough  it  sometimes  assumes  the  scrofulo-catarrhal  or 
)Ui'0-mucous  character,  or  even  runs  into  internal  inflam- 

j.  nation  or  panophthalmitis.     In  general  the  inflamma- 
|  ion  is  mild,  but  phlyctenule,  or  even  abscess  of  the 
t  -ornea,  followed  by  more  or  less  destructive  ulceration  of 
I  t,  may  take  place. 

Diagnosis. — Morbillous  ophthalmia  at  its  commence- 
\\  lent  so  much  resembles  scrofulous  ophthalmia,  that  it 
I .  light  sometimes  be  taken  for  it  before  the  general  disease 
Lias  declared  itself  by  eruption.  When  this  has  taken 
|  lace,  the  morbillous  nature  of  the  ophthalmia  will,  of 
|  Durse,  also  be  evident,  irrespective  of  any  differences  in 
I  ;s  nature  in  other  respects  which  may  present  them- 
l.alves. 

Prognosis. — Although,  in  general,  this  ophthalmia  com- 
|  lonly  subsides  with  the  general  disease,  under  very 
imple  treatment,  it  should  be  as  carefully  watched  as  if 

I  ,  was  an  idiopathic  affection.  By  neglect,  very  serious 
I  r  irretrievable  injury  may  take  place  by  ulceration  of 
I  le  cornea,  to  the  extent  even  of  its  destruction,  and  the 
P  irmation  of  staphyloma. 
I  Measles  are  apt  to  leave  behind  them  a  tendency  to 
ihfhalmia,  especially  scrofulous  ophthalmia,  ophthalmia 

,  1:  xsi,  and  blcnorrhcea  of  the  lacrynial  passages. 
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Treatment. — The  general  treatment  necessary  for  the 
general  disease  answers  for  that  of  the  ophthalmia. 
Tonics  may  he  necessary  to  promote  convalescence. 

The  local  treatment  of  the  inflammation  of  the  eye  is  to 
be  conducted  on  the  principles  laid  down  for  the  idiopathic 
ophthalmia  which  it  may  more  particularly  resemble. 

2nd.  — Scarlatinous  ophthalmia. 

Inflammation  of  the  eye,  occurring  in  scarlet  fever,  is, 
in  general,  similar  to  morbillous  ophthalmia,  and  the 
treatment  is  to  be  conducted  on  the  same  principles. 

I  have  more  frequently  found  iritis  occur  in  scarlet 
fever. 

The  oars  as  woll  as  tho  eyes  are  liable  to  suffer  from 
inflammation  in  both  measles  and  scarlet  fover.  In  the 
latter  disease  the  inflammation  is  especially  destructive 
of  the  ears,  and  sometimes  also  of  the  eyes. 

3rd. —  Variolous  ophthalmia, 

This  is  generally  of  a  much  more  severe  and  dangerous 
character  than  tho  other  exanthematous  ophthalmias,  as 
used  to  be  exemplified  with  such  lamentable  frequency 
before  the  introduction  of  vaccination. 

Variolous  ophthalmia  most  commonly  puts  on  a  form 
resembling  scrolulo-catarrhal  ophthalmia,  with  more  of 
tho  phlyctenular  than  catarrhal  characters  (p.  205),  or 
catarrho-rheumatic  ophthalmia.  Sometimes  it  is  a  puru- 
lont  ophthalmia.  Sometimes  the  internal  tunics  are  im- 

plicated, or  the  case  runs  into  ophthalmitis. 
It  is  about  tho  eleventh  or  twelfth  day  or  later  from 

the  first  appearance  of  the  eruption,  and  when  the  secon- 
dary fever  has  commenced,  that  the  ophthalmia  most 

commonly  comes  on. 
There  is  conjunctival  and  sclerotic  redness,  accompanied 

by  heat,  pain,  and  the  sensation  as  if  a  foreign  body  were 
in  the  eye,  and  intolerance  of  Hght,  with  lacrymation. 
Exudation  takes  place  into  the  substance  of  the  cornea; 
pustules  or  abscesses  form  and  burst,  and  by  the  exten- 

sion of  the  ulceration  which  supervenes,  the  cornea  may 
be  penetrated  or  destroyed  to  a  greater  or  less  extent. 

When  the  disease  puts  on  the  form  of  purulent  ophthal- 
mia, this  unfortunate  result  is  still  more  aj)t  to  ensue. 
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The  period  of  invasion  of  this  ophthalmia  being  when 
Ihhe  general  eruption  is  on  the  decline,  the  pustules  or 
»:;mall  abscesses  which  are  so  apt  to  implicate  the  cornea, 
J  raght  not,  Drs.  Gregory  and  Marson  justly  insist,  to  be 

riewed  as  of  a  specific  nature,  like  the  pustules  of  the 
|  km,  but  merely  of  the  same  nature  as  those  which  may 

il  icciu-  in  any  acute  external  ophthalmia. 
In  the  eruptive  stage  of  small-pox  there  may  be  some 

■degree  of  conjunctivitis,  but  this  is  neither  frequent  nor 
I  angerous.  When  there  are  many  pustules  on  the  eye- 
i  i  ids  and  their  margins,  indeed,  the  swelling  may  be  so 

I -. Teat  that  the  eyelids  cannot  be  opened,  and  there  may 
Bee  an  increased  Meibomian  secretion,  by  which  the  edges 
[J;  f  the  eyelids  are  glued  together  and  the  eyelashes  en- 
til,  rusted;  but  there  is  not  much  lacrymation,  little  or  no 
t| .  ain  in  the  eye,  or  manifestation  of  intolerance  of  light ; 
||  nd  when  at  last,  on  the  fading  of  the  eruption  and  sub- 
i  I  idence  of  the  swelling,  the  eyelids  admit  of  being  opened, 
Bmh.6  eyeball  is  found  quite  safe,  the  conjunctiva  perhaps 
J  eing  merely  somewhat  injected,  and  the  seat  of  a  Httle 
i    lcreased  mucous  secretion. 

Small-pox,  like  scarlet  fever  and  measles,  leaves  behind 
j  tendency  to  phlyctenular  ophthalmia,  scrofulo-catarrhal 
|i  ohthalmia,  ophthalmia  tarsi,  blenorrhcea  of  the  lacrymal 

gslissages,  &c* 
Treatment.  —  As  a  prophylactic  measure  during  the 

llmptive  stage,  an}'  matter  which  collects  at  the  borders 

it '  the  eyelids  is  to  be  frequently  washed  away  by  means 
It '  tepid  water,  and  after  each  ablution  some  mild  oint- 
3 1  ent  is  to  be  smeared  along  the  borders  of  the  eyelids. 
[el1  Ophthalmia  having  declared  itself,  the  plan  of  treat- 
|  ent  must  be  that  adapted  to  the  particular  form  which 
ty  has  assumed. 

"When  the  cornea  is  threatened,  vinum  opii,  dropped II  to  the  eye  every  day  or  every  other  day,  is  a  most  im- 
3 1  irtant  part  of  the  treatment. 

"When  the  inflammation  has  beguu  to  abate,  tonics  and 
r|  merous  diet  will  be  useful.  If  the  system  of  the  patient 
II  •  in  an  exhausted  state,  good  diet,  cordials,  and  tonics, 

r  *  In  small-pox,  not  only  is  a  tendency  left  to  phlyctenular  oph- 
Ililmia,  blear-eye*,  disease  of  the  lacrymal  passages,  &c.  ;  but 
I  ;  eye-lashes  are  often  partly  lost,  and  partly  turned  in  against  the 

II  ball.    The  injury  which  may  result  to  the  eyelids  from  bad  ci- 
;l  rices  is  considered  undtr  the  head  of  diseases  of  the  eyelids. 
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as  far  as  they  can  be  pushed,  will  be  necessary  from  the 
first. 

When  the  comea  is  opaque,  perforated  by  the  ulceration 
or  altogether  destroyed,  the  prognosis  and  treatment  of 
the  case  come  under  tho  heads  of  opacities  of  the  cornea, 

irrolapsus  iridis,  or  staphyloma  iridis,  -which  see. 

4th. — Postfebrile  apMhal/m  it  is. 

A  remittent  fever,  sometimes  attended  with  petechia, 
but  not  with  the  measly  eruption  of  typhus,  often  accom- 

panied with  jaundieo,  its  first  paroxysm  coming  to  a 
crisis  within  soven  days,  a  relapse  happening  almost  in- 

variably, but  the  patient  rarely  suffering  more  than  two 
paroxysms,  and  the  mortality  not  exceeding  three  and  a- 
half  per  cent.,  which  prevailed  very  extensively  in  Edin- 

burgh and  Glasgow  in  1843-4,  and  has  prevailed  at  dif- 
ferent times  in  Dublin,  was  liable  to  be  followed  by 

various  soquelto,  of  which  tho  most  remarkable  was  the 
affection  of  the  eyo  to  bo  hero  noticed. 

This  discaso  appears  to  bo  a  form  of  posterior  internal 
ophthalmia,  usually  but  not  invariably  with  extension  of 
the  inflammation  to  the  antorior  segmont  of  tho  eyeball.* 

Si/m]>tom8. — At  a  period,  varying  from  a  fortnight  to 
five  or  six  months,  after  recovery  from  tho  fever,  the  pos- 

terior internal  ophthalmia  declared  itself  by  the  subjec- 
tive symptoms  of  muscro  volitantes,  and  more  or  less 

dimness  of  vision,  increasing  perhaps  until  merely  a  per- 
ception of  light  and  shado  remained.  When  anterior 

internal  ophthalmia  was  superadded  to  the  posterior  in- 
ternal, attention  was  more  forcibly  drawn  to  the  disease, 

not  only  by  the  inflammation  baring  become  objectively 
evident,  but  by  tho  accompanying  ocular-  and  circum- 
orbital  pain. 

The  greatest  number  of  cases  of  this  ophthalmia  oc- 
curred in  young  adults.  One  eye  alone  was  more  com- 
monly affected  than  both.  Of  the  two  eyes  the  right 

appears  to  have  been  the  one  which  more  frequently 
suffered. 

Exciting  cause. — Tho  onset  of  the  disease  of  the  eye  was 

*  In  some  cases,  the  inflammation  of  the  eye  arose  in  and  was 
confined  to  the  anterior  segment,  being  an  anterior  internal,  or 
sometimes  merely  an  external  ophthalmia.  There  were  therefore 
uo  amaurotic  symptoms. 
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generally  traceable  to  some  such  exciting  cause  as  ex- 
posure to  cold,  using  the  eyes  too  early  after  recovory 

rrom  the  fever,  &c. 

Prognosis. — When  early  and  properly  treated,  the  dis- 

lase  was  in  'general  found  to  yield  completely  though 
■■lowly ;  vision  being  restored  even  when  it  had  become 
already  extinguished.  When  not  thus  treated,  or  alto- 

gether neglected,  irremediable  sequelae  were  found  to 
I'emain,  such  as  imperfect  vision,  niuscoa  volitantes,  scle- 
iotic  staph yloma,  opacity  in  pupil,  &c. 

Treatment. — Bleeding,  mercury,  and  belladonna  at  the 
i  ommencement ;  and  when  the  acuteness  of  the  disease 

Megan  to  subside,  counter-irritation  and  quina,  appear  to 
i;.ave  constituted  the  most  successful  treatment.  Though 
rhe  patients  laboured  under  general  debility  at  the  time, 
:  was  nevertheless  found  that  unless  abstraction  of  blood 

•as  had  recourse  to,  the  recovery  was  slow  and  im- 
erfect.* 

5th. — Ph  lebitic  ophthalmitis. \ 

This  is  a  panophthalmitis  occiu-ring  in  cases  of  phlebitis, 
|  •aumatie,  puerperal,  or  of  other  origin. 
I  In  some  cases  the  inflammation  comes  on  slowly,  and 
I  )es  not  cause  much  distress  to  the  patient ;  in  other 
Ltses,  the  attack  is  sudden,  and  is  attended  by  very 
Ilvvere  symptoms.    In  either  case,  however,  supposing 

i  .e  patient  does  not  sink  under  the  primary  disease,  the 
.ve  is  either  destroyed  by  suppuration  and  bursting  of 
I  e  abscess,  or  left  amaurotic  and  atrophic. 

I<  One  eye  or  both  may  be  affected. 
The  constitutional  spmptoms  which  attend  this  disease 
e  those  of  the  phlebitis,  which  are  of  a  typhoid  cha- 
cter. 

I  The  general  circumstances  of  the  case  distinguish  phle- 
I  tic  ophthalmitis  from  common  phlegmonous  panoph- 
I  almitis,  to  which,  as  regards  local  symptoms,  it  has, 
I  pecially  in  its  acuter  form,  a  great  resemblance.  There 

|l  *  For  detailed  accounts  of  Postfebrile  Ophthalmitis,  as  it  oc- 
1  Ted  in  Glasgow,  see  the  papers  of  Dr.  Mackenzie  in  the  "  Me- 
I  al  Gazette"  for  Nov.  1843,  and  of  Dr.  Anderson,  in  the 
i|  jondon  and  Edinburgh  Monthly  Medical  Journal"  for  October, 
I  !5.    Also  Dr.  Mackenzie's  "Practical  Treatise  on  the  Diseases 

I I  the  Eye."    4  th  edition,  1SJ4. 
[I  •  Pyu;raic  ophthalmitis. 
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is  a  difference  in  the  appearance  of  the  chemosed  con- 
junctiva, which  in  phlebitic  ophthalmitis  is  whitish  in- 

stead of  bright  red.  An  exudation  of  lymph,  in  the  form 
of  a  pseudo-membrane,  on  the  surface  of  the  conjunctiva, 
may  occur  in  both  diseases. 

Treatment. — Considering  the  grave  nature  of  the  pri- 
mary disease,  the  affection  of  the  eye  constitutes  but  a 

comparatively  secondary  consideration  in  the  case.  The 
general  treatment  proper  for  the  phlebitis  is  that  which 
is  also  proper  for  the  ophthalmitis.  The  local  treatment 
should  be  much  the  samo  as  that  above  indicated  for 
phlegmonous  panophthalmitis. 

6th. — Traumatic  and  sympathetic  ophthalmitis. 

Inflammation  of  the  eye  excited  by  injuiy  puts  on  one 
or  other  of  tho  various  forms  above  described.  The  par- 

ticular form  of  ophthalmia  excited  depends  partly  on  the 
seat  and  degree  of  tho  injury,  and  partly  on  the  age,  con- 

stitution, and  state  of  health  of  the  patient.  The  influ- 
ence of  constitution  and  state  of  health,  for  example,  is 

shown  by  tho  circumstance  that  a  similar  injury  may 
give  rise  to  a  severe  internal  ophthalmia  in  one  person, 
whilst  in  another  it  may  occasion  a  comparatively  unim- 

portant external  inflammation. 
Tho  general  treatment  of  traumatic  ophthalmia  must 

bo  conducted  on  tho  same  principles  as  that  for  the  cor- 
responding forms  of  ophthalmic  inflammation  above  de- 

scribed. 

The  sjiecial  treatment  in  individual  cases  will  be  spoken 
of  below,  under  the  head  of  Injury  of  the  different  parts 
of  the  eye. 

In  certain  cases,  the  eye  injured  does  not  alone  become 
inflamed ;  the  opposite  eye  ere  long  becomes  affected  also, 
and  suffers  as  much,  sometimes  even  more.  This  is  con- 

sidered owing  to  the  sympathy  which  exists  between  the 
two  eyes,  and  hence  the  inflammation  supervening  in  the 
uninjured  eye  has  been  named  sympathetic  ophthalmia. 

The  traumatic  ophthalmia  on  which  sympathetic  in- 
flammation of  the  opposite  eye  is  most  apt  to  supervene, 

involves  the  internal  textures  of  the  eyeball,  posterior  as 
well  as  anterior ;  and  the  injuries  which  most  commonly 
excite  this  degree  of  internal  inflammation,  are  pene- 

trating and  lacerated  wounds  in  the  region  of  the  ciliary 
body,  especially  with  some  loss  of  vitreous  humour,  and 
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prolapse  of  the  iris,  inflicted  by  cutting  instruments,  or 

by  the  forcible  projection  of  splinters  of  iron  or  stone,  or 
the  fragments  of  percussion  caps. 

The  sympathetic  ophthalmia  in  like  manner  involves 
the  internal  textures,  more  especially  those  of  the  pos- 

terior segment  of  the  eyeball ;  hence  diminution  of  vision 
and  photopsy  are  early  symptoms. 

The  period  of  time  after  injury  of  one  eye,  at  which 
the  sympathetic  ophthalmia  supervenes  in  the  other,  is 
generally  five  or  six  weeks,  but  sometimes  much  later. 
Indeed,  after  a  severe  injury  of  one  eye,  the  opposite  eye 
is  liable  to  suffer  at  any  time. 

Though  the  subjects  of  sympathetic  ophthalmia  are  ap- 
parently healthy  at  the  time  of  the  original  accident,  they 

do  not  in  general  appear  to  be  of  sound  constitution,  for 
then  health  readily  breaks  up  under  the  treatment  neces- 

sary for  the  traumatic  ophthalmia,  and  the  debilitated 
state  of  health  thus  induced  is,  perhaps,  one  of  the  con- 

ditions which  operate  in  predisposing  to  the  sympathetic 
ophthalmia. 

The  sympathetic  attack  sometimes  cannot  be  traced  to 
any  immediate  exciting  cause;  sometimes  it  appears. to 
have  been  brought  on  by  using  the  eye  too  soon  after  the 
injury  of  the  opposite  eye. 
The  wounded  eye  in  general  becomes  atrophic  and 

amaurotic,  and  the  symjmthetically  affected  one  pretty 
certainly  shares  the  same  fate,  in  spite  of  the  most  care- 

fully conducted  and  appropriate  treatment. 
Sympathetic  ophthalmia  having  hitherto  proved  so  little 

amenable  to  treatment,  the  greatest  attention  should  be 
paid  to  every  case  of  traumatic  internal  ophthalmia,  how- 

ever slight  apparently  at  first,  in  the  hope  of  obviating 
an  attack  of  sympathetic  ophthalmia.  And  after  the  ces- 

sation of  the  traumatic  ophthalmia,  especial  care  should 
be  taken  by  the  patient  not  to  use  either  eye  much  for  a 
considerable  time  to  come. 

It  has  been  supposed  that  injuries  attended  with  the 
lodgment  of  a  foreign  body  in  the  interior  of  the  eye,  are 
those  especially  which  are  followed  by  sympathetic  in- 

flammation. This  is,  howevor,  not  always  the  case,  for 
tho  inflammation  has  been  found  to  occur  in  cases  of 
injury  of  the  eye  in  which  there  could  be  no  suspicion 
that  any  foreign  body  had  become  lodged  in  its  interior, 
and  sympathetic  ophthalmia  does  not  always  supervene 
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in  cases  of  injury  of  one  eye,  oven  when  it  is  certain  that 
a  foreign  body  is  lodged  in  its  interior. 

On  the  supposition,  however,  that  the  presence  of  a  || 
foreign  body  in  one  eye  is  the  cause  of  supervening  sym-  iLJ 
pathetic  ophthalmia  in  tho  other,  Mr.  Barton,  of  Man-  | 
Chester,  recommended  abscission  of  the  anterior  segment  ||< 
of  the  injured  eye,  and  the  application  of  a  poultice  over  ij 
it,  leaving  the  foreign  body  to  come  away  with  the  dis- 

charge,— which  it  usually  does ,  in  a  day  or  two  after.  I 
In  the  hcaliug  process,  tho  tunics  of  the  eyeball  close  in,  ji 
and  a  stump  remains,  fit  for  the  support  of  an  artificial  ij 
eye,  as  after  the  operation  for  staphyloma. 

That  the  practice  just  described  has  appeared  to  ward  J 
off  sympathetic  ophthalmia  from  the  other  eye,  constitutes  J 
good  ground  for  adopting  the  same  plan  even  in  cases  in 
which  there  is  certainly  no  foreign  body  lodged  in  the  in-  i 
torior  of  the  oyo,  but  in  which  the  injury  is  in  other  I 
respects  similar,  and  lias  already  destroyed  vision,  and  in 
which  sympathetic  ophthalmia  threatens. 

A  inoro  trustworthy  and  satisfactory  practice,  however,  I 
is  to  excise  the  whole  of  tho  injured  eye  from  the  ocular 

capsule.*    After  which,  as  wo  shall  see  below,  a  suffi-  II 
ciently  good  sockot  for  tho  reception  of  an  artificial  eye 
may  still  remain. 

Section  IV. — Chronic  Inflammations  and  various 
other  Morbid  States  of  the  Eye,  accompani- 

ments or  Consequences  of  the  Ophthalmia. 

1st. — Granular  conjunctiva .  f 

This  morbid  state  of  the  conjunctiva  of  the  eyelids,  pal- 
pebral sinuses,  and  semilunar  fold,  presents  an  appear- 

ance something  like  that  of  a  granulating  sore  (Plate  L, 

fig.  2),  hence  tho  name ;  but  its  nature  is  altogether  dif- 
ferent, as  has  been  above  explained  (p.  107). 

The  ocular  conjunctiva  is  not  subject  to  the  disease. 

Any  granular  appearance  which  it  may  present  either 
over  the  sclerotica  or  cornea  is  owing  to  real  granulations. 

*  See  infra.    Excision  or  enucleation  of  the  eyelall. 
t  Granular  eyelid. — Trachoma. 
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In  consequence  of  the  great  tendency _to  granular  con- 
junctiya  in  the  puromucous  ophthalmias  (pp.  162,  164, 

165),  the  surgeon  should  never  allow  himself  to  omit  the 
examination  of  the  inside  of  the  eyelids  and  palpebral 
sinuses  after  the  subsidence  of  those  inflammations ;  for, 

although  the  sclerotic  conjunctiva  may  have  become  free 
from  redness,  the  palpebral  will  still  be  in  the  morbid 
state  under  notice  (p.  163). 

Granular  conjunctiva  is  often  found  even  in  cases  in 
which  the  sclerotic  conjunctiva  has  not  been  much,  if  at 
all,  involved  in  the  inflammation,  for,  as  above  shown, 
the  inflammatory  congestion  on  which  the  development  of 
granular  conjunctiva  depends,  may  never  reach  beyond 
the  palpebral  conjunctiva,  and  may  be  so  slight  as 

scarcely  to  have  attracted  the  patient's  attention  (p.  165). On  this  chronic  inflammation,  however,  an  acute  attack 
of  ophthalmia  from  slight  causes  (p.  168),  is  liable  to 
supervene. 

Superficial  vascularity,  thickening,  and  opacity  of  the 

upper  hah0  of  the  cornea  often  exist  along  with  granular 
conjunctiva,  and  have  been  attributed  to  the  friction  ex- 

erted on  it  by  the  rough  surface.  This  does  not,  however, 
appear  to  be  exactly  the  case,  for  vascularity,  thickening, 
and  opacity  of  the  conjunctiva  corneae  are  met  with  in 
cases  in  which  granular  conjunctiva  does  not  exist,  and 
may  be  absent  in  cases  in  which  granular  conjunctiva  is 
much  developed.  The  morbid  condition  of  the  cornea 
just  mentioned  is  rather  the  result  of  the  extension  of  the 
same  inflammation  which  first  gave  rise  to  the  granular 
conjunctiva,  though  there  can  be  no  doubt  that  it  is  kept 
up  and  aggravated  by  the  friction  exerted  by  the  granular 
surface  of  the  palpebral  conjunctiva  (p.  169). 
_  Prognosis. — Granular  conjunctiva  is  a  very  intractable 

disease.  Even  under  the  most  favourable  circumstances, 
the  conjunctiva  is  long  of  regaining,  if  it  ever  regains,  its 
natural  state.*    Besides,  the  attending  chronic  inflam- 

*  In  Ireland,  ophthalmia,  with  granular  conjunctiva,  and  all  its train  of  disastrous  effects  on  the  sight,  appears  to  be  endemic. 
Almost  all  the  persons  affected  with  granular  conjunctiva  who 
present  themselves  at  University  College  Eye  Infirmary,  I  find,  on inquiry,  to  be  from  the  South  of  Ireland.  In  the  United  States 
according  to  the  editor  of  the  last  American  edition  of  this  work' granular  conjunctiva  is  very  prevalent  among  the  immigrant  popu- lation. * S  2 
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mation  is  always  ready  to  become  aggravated  into  a  more 
or  less  acute  attack  of  purulent  ophthalmia. 

Treatment. — In  the  treatment  of  granular  conjunctiva, 
care  and  perseverance  are  required.  Attention  to  diet 
and  regimen,  tonics,  good  air,  and  protection  from  changes 
of  weather,  are  important  general  points  of  treatment. 
The  local  treatment  should  consist  of  scarification  of  the 
affected  conjunctiva  in  the  maimer  above  described  (p.  90) 
every  second  or  third  day,  and  immediately  thereafter  the 
application  to  it  of  some  strong  salvo,  such  as  the  strong 
red  precipitate  or  sulphur  ointment  of  the  Pharmacopoeia 
(p.  85).  When  the  granulations  are  largo  and  prominent, 
and  especially  if  pedunculated,  they  may  be  at  once 
Bnipped  off  with  curved  scissors.  After  the  operation, 
the  salve  is  fco  be  applied  as  after  the  scarification  merely. 

Jn  the  treatment  of  granular  conjunctiva,  bluestone,  as 
above  observed  (p.  87),  has  been  sadly  misused.  Though 
by  it  and  other  caustics  t lie  granulations  may  have  been 
destroyed,  the  conjunctiva  has  been  too  often  destroyed 
at  the  Bame  time.  The  inflammation,  the  cure  of  which 
ought  to  be  tin?  great  object  aimed  at,  has  been  in  general 
only  rendered  more  hopelessly  incurable.  As  to  the 
powdered  acetate  of  lead,  I  cannot  speak  of  it  from  much 
experience.   Soo  abovo,  p.  86. 

2nd. —  Vascular  cornea  and  pannus. 

Vascularity,  and  rnore  or  less  opacity  and  thickening  of 
the  conjunctival  layer  of  the  cornea  arc  not  of  unfrequent 
occurrence  in  chronic  conjunctivitis.  In  a  sbght  degree 
it  is  named  vascular  cornea;  but  when  the  vascularity 
and  thickening  of  the  conjunctiva  comeae  are  so  great 
that  tho  cornea  wholly  or  in  part  appears  as  if  covered 
with  a  bit  of  red  cloth,  the  state  is  named  pannus.  (Plate 
II.,  fig.  1.) 

Vascular  cornea  or  pannus  is,  as  has  been  just  stated 
(p.  259),  often  kept  up  and  aggravated  by  granular  con- 

junctiva. The  continued  irritation  from  inverted  eye- 
lashes is  also  a  very  common  cause  of  this  morbid 

condition  of  cornea. 

Treatment. — The  source  of  irritation  being  removed, 
the  vascularity  of  the  cornea  sometimes  subsides  of  itself, 
or  with  the  assistance  of  local  applications,  such  as  the 
strong  red  precipitate  ointment  (p.  85).    Often,  however, 
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it  persists,  in  spite  of  treatment,  or,  having  been  re- 
moved, readily  returns. 

A  peculiar  plan  of  treating  the  granular  conjunctiva 
and  pannus  left  by  Egyptian  ophthalmia,  suggested  about 

fifty-foui-  years  ago  by  Dr.  Henry  Walker,*  and  which, 
in  many  cases,  has  succeeded  in  the  hands  of  others,  is  to 
excite  in  the  eye  a  new  attack  of  purulent  ophthalmia  by 
means  of  inoculation  (p.  168,  note). 

This  would  seem  a  hit  or  miss  proceeding,  even  if  we 
could  always  calculate  on  the  cornea  becoming  clear,  and 
the  granular  condition  of  the  eyelids  being  cured,  in  the 
cases  in  which  we  might  succeed  in  saving  the  eye  from 

total  destruction.  The  induced  attack  of  piu-ulent  oph- 
thalmia, however,  is  stated  to  run  a  less  violent  and 

destructive  course  than  an  original  attack. 
The  matter  (that  from  the  eyes  of  an  infant  labouring 

under  ophthalmia  neonatorum  will  do,  and  is  the  most 
generally  attainable  for  the  purpose)  is  to  be  taken  up 

with  a  camel's  hair  pencil  and  freely  applied  to  the  con- 
junctiva of  the  eye  affected  with  granular  conjunctiva  and 

pannus  ;  whereupon,  the  desired  inflammation  supervenes 
in  the  course  of  from  six  to  ninety  hours. 

3rd. — Cuticular  conjunctiva.^ 

In  this  disease,  the  conjunctiva  is  so  changed  in  struc- 
ture as  to  present  more  of  the  characters  of  skin  than 

mucous  membrane ;  its  epithelium,  the  epithelium  of  the 
cornea  included,  being  thickened,  dry,  and  semi-opaque, 
like  epidermis.  Its  surface  is  no  longer  duly  lubricated 
with  its  natural  mucous  secretion,  and  in  one  case — that 
of  a  chimney-sweeper — I  found  it  refuse  being  moistened 
with  the  tears,  as  if  it  had  been  greasy.  Along  with  this 
change  in  structure,  there  is  general  contraction  of  the 
whole  conjunctiva,  even  to  obliteration  of  the  palpebral 
sinuses  (p.  109). 
_  Subjective  symptoms.— The  vision  is  impaired  in  propor- 

tion to  the  clinmess  of  the  epithelium  of  the  cornea,  the 
eye  feels  dry,  the  surface  of  the  conjunctiva  is  but  little 
sensible,  and  the  movements  of  the  eyeball  and  eyelids are  restricted. 

Causes.— Cuticular  conjunctiva  is  commonly  the  result 

*  Edin.  Med.  and  Surg.  Journal.  1811. t  Conjunctival  xeroma  or  xerophthalmia. 
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of  some  external  ophthalmia,  such  as  catarrhal,  scro- 
fulous, scrofulo-catarrhal,  or  the  like,  which  by  neglect 

or  mistreatment  has  been  allowed  to  fall  into  a  chronic 
state,  and  which  chronic  state  has  been  long  kept  up  by 
exposure  to  dust  and  acrid  vapours,  by  the  inappropriate 
use  of  irritating  applications,  such  as  the  nitrate  of  silver 
drops,  or  by  the  irritation  of  inverted  eyelashes.  The 
disease  may  also  arise  in  consequence  of  the  chronic  con- 

junctivitis kept  up  by  the  exposure  of  the  conjunctiva  in 
ectropium. 

Tho  dryness  of  the  eye  in  this  disease,  and  even  the 
disease  itsolf,  have  been  supposed  to  be  immediately 
owing  to  obliteration  of  the  lacrymal  ducts ;  but  though 
there  may  sometimos  bo  suspension  of  the  lacrymal  dis- 

charge, this  is  not  always  so,  for  in  some  cases  the  pa- 
tients havo  boon  found  to  shod  tears.  In  the  case  above 

referred  to,  for  oxample,  the  tears  flowed  copiously  on 
some  inverted  eyelashes  being  plucked  out.  It  is  not, 
however,  tho  tears  which  constitute  the  ordinary  means 
of  moistoning  the  eye,  but  tho  conjunctival  secretion. 
Tho  suppression  of  this,  therefore,  is  the  cause  of  the 
dryness,  and  tho  cause  of  tho  suppression  is  the  alteration 
in  structure  of  the  conjunctiva  above  described.  See 
lacrymal  xeroma,  undor  the  hoad  of  diseases  of  the  lacry- 

mal organs. 
Prognosis  and  treatment. — Cuticular  conjunctiva  having 

bees  found  incapable  of  radical  cure,  tho  treatment  can 
only  bo  palliativo ;  and  this  must  consist  in  occasionally 
bathing  the  oyo  with  tepid  water.  When  the  surface  of 
the  conjunctiva  repels  the  moisture,  as  if  greasy,  aqua 
potassso  may  be  added  to  the  water  in  the  proportion  of 
three  or  four  drops  to  two  ounces. 

M.  Coursserant  has  observed  marked  benefit  to  arise 

from  keeping  the  eyelids  for  a  long  time  closed  and 

bound  up.* 

4th. — Onyx  and  abscess  of  the  cornea. 

The  nature  of  onyx  and  abscess  of  the  cornea  has  been 
above  described  (p.  114  et  seq.),  and  their  occurrence  in 
various  ophthalmias  referred  to  when  considering  the  latter. 
All  that  requires  to  be  said  here  on  the  subject  is,  that  in  j 
the  treatment  no  direct  interference  with  tho  onyx  or 

*  French  translation  of  this  work,  p.  280. 
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abscess  is  in  general  admissible.  The  only  indication  is 
to  subdue  tbe  inflammation  which  has  given  rise  to  it  as 

quickly  as  possible,  and  then  nature  will  do  what  can  be 
done  for  its  removal. 

5th. — Ulcers  of  the  cornea. 

Ulceration  of  the  cornea  has  been  above  described  (p. 

116,  et  seq.),  and  its  occurrence  and  characters  in  the 
various  ophthalmias  considered.  It  may  be  here  further 
remarked  that  destructive  ulceration  of  the  cornea,  with- 

out much  or  any  appearance  of  inflammation  of  the  eye, 
is  sometimes  observed  in  cases  of  great  exhaustion  of  the 
system  from  whatever  cause  (as  after  typhus),  and  also  in 
cases  of  disease  of  the  fifth  pair. 
The  Treatment  of  ulcers  of  the  cornea  comes  under 

the  head  of  that  of  the  ophthalmia  which  has  given  rise 
to  them;  but  such  details  as  the  following  may  be 
mentioned  here: — 1.  As  chronic  superficial  spreading 
ulceration  of  the  cornea  is  frequently  accompanied  by  a 
granular  state  of  the  palpebral  conjunctiva,  this  source 
of  irritation  requires  to  be  particularly  looked  to. 
2.  When  a  deep  ulcer  is  threatening  to  penetrate  the 
cornea,  evacuation  of  the  aqueous  humour  often  proves 
of  great  service  by  taking  off  the  strain  from  the  ulce- 

rated part ;  and  the  inflammatory  action  usually  receiv- 
ing thereby  a  check,  the  conditions  are  rendered 

favourable  for  the  operation  of  remedies  and  the  estab- 
lishment of  granulation.  3.  When  an  ulcer  of  the  cornea 

near  the  centre  threatens  to  penetrate,  it  is  advisable  to 
keep  the  pupil  under  the  influence  of  belladonna,  in  order 
that,  should  perforation  and  consequent  escape  of  the 
aqueous  humour  take  place,  prolapse  of  the  iris  may  not follow. 

Sometimes  the  whole  surface  of  an  ulcer  of  the  cornea 
is  found  covered  with  a  matter  resembling  (to  use  the 
comparison  of  Mr.  Wardrop)  wet  chalk.  This  appearance 
is  attributed  by  Dr.  Jacob  to  a  precipitate  from  the 
acetate  of  lead  solution  so  frequently  employed  as  an  eye- 

water. Beer  had  frequently  remarked  that  the  use  of 
lead  lotions  rendered  the  cornea  opaque.  Any  part  of 
the  conjunctiva,  whether  abraded  or  not,*  may  be  the 

*  This  is  well  seen  when  the  powdered  acetate  of  lead  has  been applied  in  granular  conjunctiva,  see  p.  86. 
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seat  of  the  deposit,  but  attention  is  most  usually  drawn 
to  it  when  on  the  cornea.  The  white  deposit  is  apt  to 
become  fixed  in  the  cicatrice,  which  is  then  dense  and 

indelible.  Dr.  Jacob*  says  that  the  opacity  appears  to 
be  produced  at  once  by  a  single  application.  He  has 
seen  it  the  day  after  a  drop  of  solution  of  acetate  of  lead 
had  been  put  into  tho  eye  by  mistake.  A  white  deposit 
does  not  take  place  in  all  cases  in  which  the  acetate  is 
used ;  but  Dr.  Jacob  says  that  he  does  not  think  he  can 
state  positively  the  precise  condition  of  the  ulcer  which 
causes  it. 

Dr.  Mackenzie  recommends  a  cautious  attempt  to  bo 
made  to  romove,  with  a  small  silver  spatula,  the  white 
deposit  from  the  surface  of  the  ulcer ;  and  he  tells  us  that 
in  one  case  he  succeeded  in  separating  a  scale  of  lead 
which  had  been  deposited  on  the  cornea.  In  general, 
however,  it  is  safor  not  to  interfere  in  this  manner.  I 
have  seen  the  scale  become  detached  spontaneously,  as 
tho  ulcer  healed. 

The  late  Mr.  Tyrrellf  described  a  particular  disease  of 
the  cornea  under  (ho  name  of  "Inflammation  of  the 

Comea  with  deposition  of  earthy  matter,"  which  he 
considered  to  bo  tho  same  as  the  alleged  accidental 
deposition  on  ulcers  of  the  cornea,  from  lead  lotions, 
above  describod. 

6th. — Opacities,  and  species  of  the  cornea. 

Opacity  of  tho  cornea  is  a  frequent  consequence  of  in- 
flammation,  and  is  owing  either  to  interstitial  deposition, 
or  to  the  cicatrization  of  an  ulcer.  The  ojjacity  occurs  in 
various  degrees  of  density,  extent,  and  permanency,  from 
a  mere  speck,  which  tends  ultimately  to  disappear,  to  a 
dense  and  indelible  opacity,  involving,  perhaps,  the 
whole  centre  of  the  cornea,  and  concealing  the  pupil. 

Opacity  from  interstitial  deposition — Nebula — Albugo. — 
The  speck  called  nebulais  semi-transparent,  and  so  shaded 
off  at  its  circumference,  that  it  presents  no  precise  limits. 
An  albugo  is  also  shaded  off  at  its  circumference,  but  its 
centre  is  densely  opaque,  and  slightly  elevated ;  both  of 
which  characters  are  owing  to  the  larger  quantity  of 
exuded  lymph  than  in  the  simple  nebula.    A  nebula  is 

*  Dublin  Hospital  Reports,  vol.  v.  p.  370. 
t  Practical  Work  on  the  Diseases  of  the  Eye,  1840. 
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usually  the  result  of  diffused,  but  slight,  exudation; 

albugo,  again,  is  the  result  of  circumscribed,  but  more 

copious  exudation,  which  has  not  been  matured  into  a 
phLyctenula  or  pustule. 

Sometimes  one  or  more  vessels  are  seen  running  into 

an  albugo,  and  very  generally  there  may  be  observed, 
both  in  cases  of  albugo  and  of  opaque  cicatrice,  nebulous 
streaks  extending  towards  them  from  the  circumference 
of  the  cornea,  indicating  where  vessels  had  run. 

Treatment  of  opacity  from  interstitial  deposition. — In 
proportion  as  the  inflammation  subsides,  the  opacity 
diminishes  ;  therefore  no  special  remedy  is  required  for 
the  opacity  in  the  first  place,  and  in  the  second,  it  is 
proper  to  wait  and  see  what  the  natural  absorbent  powers 
of  the  part  can  effect,  which,  especially  in  young  persons, 
is  often  a  great  deal.  If  the  opacity  continues,  and  if  it 
is  so  situated  as  to  disturb  vision,  then  we  may  try  what 
local  applications,  counter-irritation,  and  especially  tonics 
and  change  of  air  will  do.  The  local  applications  which 
have  been  found  most  useful,  are  the  drops  of  the 
bichloride  of  mercury  with  vinum  opii  (p.  83),  the  red 
precipitate  salve  (p.  85),  or  the  dusting  in  of  calomel. 

Opacity  from,  a  cicatrice — Leucoma. — According  as  the 
ulcer  of  the  cornea  has  involved  merely  the  conjunctival 
layer,  or  both  this  and  the  proper  substance,  so  is  the 
cicatrice  semi-transparent  or  perfectly  white.  The  cir- 

cumference of  an  opacity  from  a  cicatrice,  is  usual! y 
more  defined  than  that  of  opacity  from  simple  deposition. 

Fio.  40. 

Central  opacity  of  the  cornea 
concealing  the  pupil. 

Fio.  41. 

The  same  eye  with  the  pupil dilated  by  belladonna. 

Though  after  the  healing  of  some  ulcers  of  the  cornea, 
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no  opacity  takes  place,  still,  when  the  cicatrice  of  anL 
ulcer  is  opaque,  it  is  indelibly  so,  unless  the  ulcer  has) 
been  a  mere  abrasion  of  the  conjunctiva  comeae.  Though| 
the  opacity  of  the  actual  cicatrice  is  permanent,  much  ofj 
the  ch'cumferential  opacity  depends,  like  nebula  and! 
albugo,  on  interstitial  deposition  of  lymph,  and  tends,; 
like  them,  to  clear  away. 
When  an  indelible  opacity  Hes  over  the  pupil,  dilata- 

tion of  this,  kept  up  by  the  habitual  use  of  a  solution  on: 
extract  of  belladonna  or  of  the  sulphate  of  atropia  (p.  83) 
dropped  into  the  eye  is  a  veiy  valuable  resource.  Figures! 
40  and  41.    See  preceding  page. 

In  casos  in  which  the  opacity  occupies  too  much  of  the) 
centre  of  the  cornea  for  tho  dilatation  of  the  pupil  to  be) 
of  any  use,  recourse  must  be  had  to  the  operation  off 
cutting  out  a  piece  of  the  iris  opposite,  the  clear  part  ofl 
tho  cornea  {artificial  pupil  by  iridectomy  or  lateral  excision).U 

See  p.  151,  and  also  the  article  on  "artificial  pupil,"'' 
infra. 

Dimness  of  the  inner  surface  of  the  cornea. — The  mem-* 
brano  of  Doscomet,  when  inflamed,  is  the  seat  of  more  orh 
less  milky  suffusion,  interspersod  with  numerous  small! 

opaque  dots  of  an  altogether  peculiar  appearance.  "Whenli the  membrane  of  Descemet,  Dr.  Jacob  informs  us,  has! 
been  touchod  by  the  point  of  tho  needle  in  breaking  upl, 
a  cataract,  an  opacity  is  produced,  closely  resembling* 
capsular  cataract.  I  once  observed  a  uniform  but  veryf 
sUght  suffusion  of  the  membrane  of  Descemet  produced) 
in  a  woman,  from  whose  eye  I  extracted  a  lenticularl 
cataract,  in  consequence  of  her  having,  after  the  uppen 
soction  of  the  cornea,  suddenly  turned  up  the  eye,  mil 
which  movement  the  flap,  being  caught  by  the  upper) 

eyelid,  was  folded  down,  and  the  membrane  of  Descemetj' 
consequently  grazed  by  the  edge  of  the  lid.  Notwith-j 
standing  this,  recovery  without  any  other  untoward! 
circumstance  than  the  slight  dimness  above  mentioned, 
rapidly  took  place. 

7th. — Hernia  of  the  cornea  (keratocele). 

For  the  description  of  hernia  of  the  cornea,  see  pp.  117 
118,  from  which  the  annexed  diagi-ams  are  reproduced 
Though  in  a  case  of  hernia  of  the  cornea  properly  s 

called,  such  as  is  represented  in  Figure  §§,  the  prominenc 
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may  remain  permanent,  it  sometimes  happens  that  
m  the 

course  of  healing  of  the  ulcer,  it  flattens  down  to  a  level
 

with  the  rest  of  the  cornea. 

Fig.  §J. 

Prolapse  of  the  membrane 
of  Descemet. 

Fig. 

Hernia  of  the  cornea  pro- 
perly so  called. 

8th. — Prolapsus  iridis. 

This  has  heen  above  described,  under  the  head  of  "  Ef- 

fects of  penetration  of  the  cornea"  (p.  119). 
The  treatment  of  prolapsus  iridis  from 

penetrating  wound  of  the  cornea  is  consi- 
dered under  the  head  of  ivounds  of  the 

cornea. 

"When,  in  consequence  of  penetrating ulcer  of  the  cornea,  prolapse  of  the  iris 
has  taken  place,  there  should  in  general 
be  no  direct  interference  with  the  pro- 

lapsed iris.  The  attention  ought  rather 
to  be  continued  to  the  removal  of  the  in- 

flammation, of  which  the  prolapse  of  the 
iris  is  the  remote  consequence,  in  order  to 
promote  the  result  above  described  (p.  1 20). 
If  the  prolapsus  iridis  be  of  a  size,  how- 

ever, likely  to  lead  to  partial  staphyloma, 
a  snip  may  bo  made  in  it  with  a  pair  of  Prolapsi 
fine  scissors,  in  order  to  allow  the  aqueous  iridis. 



Jb8         STAPHYLOMA  OF  THE  COENEA  AND  IRIS. 

humour  to  drain  away,  and  thus  keep  it  collapsed  while  ft] 
the  cicatrice  is  being  formed  over  it. 

9th. — Staphyloma  of  the  cornea  and  iris. 

An  unnatural  prominence  with  opacity  of  a  part  or  of  ff.l 
the  whole  of  the  cornea  of  a  grayish-white,  or  mother-of-  ll 
pearl  appearance  : — Such  is  the  definition  which  a  first  H 
view  would  suggest  of  partial  or  total  spherical  staphyloma  I 
of  the  cornea  and  ilia ;  that  it  is  not  quite  accurate,  how-  01 
ever,  will  be  shown  when  the  nature  of  the  morbid  change  M comes  under  consideration. 

"Partial  staphyloma. 

Objective  characters. — Par- 
tial staphyloma  most  usu» 

ally  involves  the  lower  .  or 
lateral  part  of  the  cornea, 
and  may  vary  in  extent  from 
a  quarter  to  a  full  half  of 
the  area  of  that  membrane. 
On  close  examination,  the 
iris  is  seen  drawn  towards, 
and  joined  to  the  inner  sur- 

face of  the  opaque  projec- 
45.  tion.   The  anterior  chamber 

is  in  consequence  much  con- 
tracted. According  to  the  situation  and  extent  of  the 

staphyloma,  so  is  the  integrity  of  the  pupil  more  or  less 
interfered  with  ;  and  that  either  by  direct  incorporation  of 
the  pupillary  margin  of  the  iris,  or  by  opacity  extending 
to  the  part  of  the  cornea  over  the  pupil. 

Subjective  symptoms. — Vision  is  impaired  in  proportion 
to  the  degree  in  which  the  pupil  is  involved  in  the  manner 
just  stated.  Besides  this,  the  prominence  being  on  the 
one  hand  exposed  to  the  desiccant  and  irritating  action  of 
the  air,  &c,  and  on  the  other,  acting  as  a  foreign  body, 
frequent  nictitation  is  excited,  which  frets  both  the  sta- 

phyloma and  eyelids  ; — whence  the  weak  state  of  the  eye 
and  frequent  attacks  of  inflammation. 
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Total  spherical  staphyloma. 

Objective  characters. — 
In  this  case,  the  opaque 
structure,  which  repre- 

sents the  cornea,  forms 
a  prominence  so  large  as 
to  stretch  and  press  out 
the  eyelids,  or  even  to 
proj  ect  considerably  from 
between  them. 

Subjective  symptoms. — 
Vision  is  wholly  lost ; 
but  a  perception  of  light 
and  shade,  &c. ,  remains. 

Course. — -The  staphy- 
loma may  remain  station- 
ary, but  sometimes  it  goes  on  increasing  in  size  till  it 

bursts.   This  is  attended  with  very  severe  symptoms,  such 
is  distension  in  the  eye,  and  circumorbital  pain,  prevent- 

ing sleep,  and  exhausting  the  patient.    On  the  bursting 
'f  the  eye,  these  symptoms  immediately  subside,  and  if, 
ogether  with  the  aqueous  humour,  the  lens  and  part  of 
;he  vitreous  humour  have  escaped,  the  eye  does  not  again 
become  distended,  but  contracts  into  a  stump,  marked 
vith  depressions  at  the  places  corresponding  to  the  in- 
lertion  of  the  straight  muscles.    If  all  the  vitreous  humour 
las  escaped,  the  membranes  shrink  back  in  the  orbit,  and 
orm  a  small  shapeless  mass  at  its  bottom.    If  the  aqueous 
umour  only  escapes,  the  staphyloma  sinks  for  a  day  or 
wo,  but  soon  returns  to  its  former  state,  when  by  tho 
losure  of  the  laceration,  the  aqueous  humour  is  allowed 
o  re-accumulate. 

Pathology. — In  consequence  of  inflammation,  the  struc- 
ture of  the  cornea  is  changed,  the  iris  adheres  to  it  sur- 

ace  to  surface,  and  the  two  together  are  distended  into 
in  opaque  prominence,  of  more  or  less  considerable  size. 
5uch,  in  a  few  words,  was  the  commonly  received  opinion 
egarding  the  formation  of  staphyloma  of  the  cornea 
,nd  iris  up  to  1838,  when  I  enunciated  a  different  view  of 
he  matter.* 
If  in  scrofulous,  catarrhal,  or  catarrho-rheumatic  oph- 

*  Medical  Gazette,  February,  1838. 
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thalmia,  there  be  a  penetrating  ulcer  of  the  cornea,  th 
aqueous  humour,  as  has  been  already  mentioned,  escapes 
the  iris  falls  forward  into  contact  with  the  cornea,  and 
small  part  of  it  is  perhaps  prolapsed  through  the  ulcerate 
opening.    The  progress  of  the  ulceration  being  stopped  b 
the  subsidence  of  the  inflammation,  the  prolapsed  portio 
of  the  iris,  and  the  idcerated  part  of  the  cornea  are  in 
volved  in  one  cicatrice.    The  opening  in  the  cornea  bein 
thus  closed,  the  aqueous  humour  again  collects,  and  th 
anterior  chamber  is  restored ;  though  somewhat  dimin 
ished,  in  consequence  of  the  partial  adhesion  between  th 
iris  and  cornea  (synechia  anterior).    There  is  noprominen 
distension  on  the  front  of  tho  oyo  in  this  case,  because,  a 
the  inilammation  subsides,  the  small  protruded  portion  o 
uis  shrinks  and  flattens ;  but  if  the  destruction  of  the 
cornea  has  gone  on  farther,  either  by  extension  of  ulcera-i' 
tion  from  a  continuance  of  the  inflammation,  or  by  the* 
giving  way  of  an  abscess  of  the  cornea,  and  considerably, 
moro  of  the  iris  has  protruded,  tho  prolapsed  portion  of 
tho  iris  does  not  shrink  when  the  inflammation  begins  tcfl 
abate,  as  in  the  former  caso,  but  remains,  and  forms  m 
projection  at  tho  part  of  the  cornea  implicated,  which  i^ 
gonorally  the  lower  or  lateral.    This  projection  is  at  firsn 
merely  a  bag  of  the  his  distended  by  the  aqueous  humour,, 
and  is  called  staphyloma  iridis ;  but,  by-and-by,  its  ex-jl 
posod  surface  bocomos  covered  by  an  opaque  firm  tissue! 

Fig.  47.  Fig.  48. 

of  the  nature  of  the  tissue  of  cicatrice,  and  this  tissue  is  in- 
corporated at  the  base  of  the  tumour  with  the  sound  cor- 
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nea.  The  projection,  the  mode  of  origin  of  which  I  have 

just  described,  is  a  partial  staphyloma  (Fig.  47) ;  it  is  not 
i  a  distension  of  the  cornea  itself,  but  a  protruded  portion 

of  the  iris  covered  by  a  new  tissue,  intended  to  supply  the 
loss  of  substance  which  the  cornea  has  sustained.  The 

mode  of  origin  of  a,  total  staphyloma  (Fig.  48),  is  essentially 
the  same,  but  differs  only  in  degree.  The  whole  or  greater 
part  of  the  cornea  being  destroyed,  as  occurs  in  gonor- 

rhoea!, pimilent,  and  very  often  in  variolous  ophthalmia, 
1  as  also  in  that  of  new-born  infants,  the  iris  falls  forward, 
and  its  exposed  surface  gradually  gets  covered  with  an 
opaque  cicatrice-like  tissue  or  pseudo-cornea,  of  greater  or 
less  thickness ;  whilst  a  layer  of  lymph,  as  I  have  found, 
may  be  deposited  on  its  posterior  surface.    The  pupil 

!  becoming  closed  in  the  course  of  this  process,  the  aqueous 
humour  is  allowed  to  re-accumulate  in  the  posterior 
chamber,  and  by  its  pressure,  the  iris,  with  its  pseudo- 
comeal  investment,  is  distended  in  the  form  of  a  tumour 

\  on  the  front  of  the  eye,  and  a  total  staphyloma  is  the  re- 
;  suit.    Sometimes  the  central  part  only  of  the  cornea  is 

;  destroyed,  a  ring  of  the  circumference  still  remaining ; 
the  staphylomatous  projection  has  then  the  form  of  a 
small  globe  stuck  on  the  front  of  a  larger ;  or,  if  the 

i  cornea  at  its  junction  with  the  pseudo-cornea  has  yielded 
to  the  pressure  of  the  aqueous  humour,  and  especially 

i  if  disease  has  extended  to  the  ciliary  body,  the  whole 
front  of  the  eye  is  prominent  like  a  blunt  cone. — ( Conical 
staphyloma.) 

Sometimes  when  the  destruction  of  the  cornea  is  of  small 
extent,  the  cicatricial  tissue  which  is  developed  over  the 
prolapsed  his,  may,  though  at  first  prominent,  subse- 

I  quently  become  flattened  from  contraction.  By-and-by, 
iiowever,  in  consequence  of  a  new  attack  of  inflammation, 
perhaps,  aqueous  humour  is  poured  out  in  increased 

I  quantity  into  the  posterior  chamber  (now  cut  off  from  all 
communication  with  the  collapsed  anterior  chamber,  in 
consequence  of  the  closure  of  the  pupil),  and  the  cicatrice, 

I  unable  to  withstand  the  pressure  from  behind,  is  pro- 
truded into  a  staphylomatous  projection. 

The  pseudo-cornea,  both  in  partial  and  in  spherical  sta- 
|  myloma,  is  more  or  less  pervaded  by  dark-coloured  vari- 

t  |j  :ose  vessels. 
A  circumstance  in  the  pathological  anatomy  of  staphy- 

I  oma  worthy  of  being  noticed  is,  that  when  the  tumour 
ttains  a  largo  size,  tho  iris,  adherent  to  the  pseudo- 



272 STAPHYLOMA  OF  THE  CORNEA  AND  IRIS. 

cornea,  is  torn  from  the  choroid,  and  becomes,  at  the  samo 
time,  atrophied  and  separated  into  shreds ;  so  that  when  we 
examine  the  internal  surface  of  such  a  staphyloma,  after 
death,  or  after  it  has  been  removed  by  operation,  we  find 
the  his,  which  adheres  to  the  pseudo-cornea,  broken  and 
reticulated  ;  whereas  the  internal  surface  of  a  staphyloma, 
which  has  not  reached  a  great  size,  exhibits  the  his  still 

entire.* That  tho  cornea  and  iris  do  not  unite  surface  to  sur- 
face, to  form  a  staphyloma,  may  be  inferred  from  what 

lias  been  said  above ;  but  the  following  considerations, 
abovo  merely  glanced  at  (pp.  122,  135),  show  that  such 
a  union  is  not  prono  to  tako  place  under  any  circum- 

stances : — 
1 .  On  oxamining  a  staphyloma,  along  with  which  the 

circumferential  part  of  the  true  cornea,  which  still  existed, 
had  boon  removed  by  operation,  I  found  the  corresponding 
part  of  the  iris,  though  in  close  contact  with  the  latter,  i 
not  at  all  adhoront  to  its  inner  surface  on  which  the  mem- 

brane of  Dcscomet  still  existed. 

2.  In  penetrating  ulcer  of  the  cornea,  and  prolapsus' 
iridis,  of  courso  the  prolapsed  part  of  the  iris  adheres  to 
tho  cornoa  at  tho  one  point.    But  though  the  two  mem-  1 
branea  have  conic  into  contact  in  the  whole  extent  of  then 
surfaces,  in  consoquonco  of  tho  escape  of  the  aqueous  I 
humour  through  tho  opening  in  the  cornea,  made  by  the  [ 
ponotrating  ulcer ;  and  though,  in  consequence  of  the  i 
attending  inflammation,  the  circumstances  favourable  for  j 
adhesion  exist,  still  the  his  does  not  adhere  to  the  cornea,  j 
surface  to  surface,  as  tho  pleura  pulmonalis  does  to  the 
pleura  costalis.    On  the  contrary,  as  soon  as  the  ulcerated ! 
opening  in  tho  cornoa  closes,  so  that  the  aqueous  humour  | 
is  allowed  to  accumulate,  the  his  recedes  from  the  cornea,  | 
and  the  anterior  chamber  is  re-established.    The  only  j 
adhesion  between  the  his  and  cornea  is  at  the  one  point 
where  the  prolapsus  iridis  took  place. 

3.  Again,  cases  of  penetrating  ulcer  of  the  corneal 
occur,  in  which  the  aqueous  humour  having  escaped,  and  |< 
tho  iris  come  into  contact  with  the  cornea,  but  no  pro- 

lapse of  the  former  having  taken  place,  no  adhesion  at  all 
between  the  two  ensues,  but  the  his  recedes  from  the  I 

*  Beer's  Ansieht  der  stapliylomatosen  Metamorphosen  des  I 
Auges.  Wien,  1805.  Mackenzie's  Practical  Treatise,  4th  edi- 1 tiou,  p.  668.    London,  1854. 
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cornea,  as  soon  as  the  opening  in  the  latter  from  the  ulcer 

closes  and  prevents  the  farther  escape  of  aqueous  humour. 

4.  One  would  suppose  that  if  adhesion  between  the 
anterior  surface  of  the  iris  and  inner  surface  of  the  cornea 

were  a  thing  prone  to  take  place,  that  it  would  have  been 
observed  in  those  cases  of  inflammation  of  the  membrane 

of  the  aqueous  humour  in  which  the  operation  for  evacu- 
ating the  latter  has  been  performed ;  but  I  apprehend  no 

one  ever  saw  such  a  result.  In  the  operation  for  the  ex- 
traction of  the  lens  in  cataract,  the  aqueous  humour 

having  escaped,  the  iris  comes  into  contact  with  the  cornea, 
and  continues  so  for  a  considerable  period ;  but  if  there  be 
no  prolapsus  iridis,  adhesion  never  takes  place.  If  the 
iris  does  not  adhere  to  the  cornea  when  these  two  parts 
come  into  contact,  from  the  escape  of  the  aqueous  humour, 
and  while  in  a  state  of  inflammation,  much  less  do  they 
adhere,  independently  of  the  removal  of  that  fluid. 

But  it  may  be  said,  it  is  not  in  consequence  of  such 
inflammations  of  the  eye  that  staphyloma  occurs,  but  that 
purulent,  gonorrhoea!,  and  variolous  ophthalmia  are  the 
most  frequent  causes  of  staphyloma  ?  True  ;  but  under 
what  conditions  does  staphyloma  occur  in  those  diseases  ? 

Not  b5T  adhesion  of  the  iris  to  the  cornea,  surface  to  sur- 
face, but  only  when  the  cornea  has  been  more  or  less 

extensively  destroyed.  Now  purulent,  gonorrhcoal,  and 
variolous  ophthalmia?  are  the  very  diseases  in  which,  as 
is  well  known,  this  takes  place. 

This  view  of  the  pathology  of  staphyloma,  which  I  first 
published  twenty-seven  years  ago,  and  which  has  been,  on 
insufficient  grounds,  objected  to  by  some,  has  been  ably 

j  illustrated  by  Professor  Eoser,  of  Marburg,  in  an  elabo- 
rate monograph.* 

Diagnosis  of  partial  staphyloma. — Conical  cornea  can 
scarcely  be  confounded  with  partial  staphyloma,  but  a  form 
of  hernia  cornea?  (sometimes  called  staphyloma  cornece) 
resembles  it  in  being  prominent,  though  differing  from  it 
in  not  being  so  opaque,  and  in  not  having  the  iris  ad- 

herent to  it  (p.  118,  fig.  29).    An  albugo  is  opaque,  but 
I  not  so  prominent  as  a  partial  staphyloma,  and,  as  in  tho 
I  oreceding  instance,  free  of  any  adhesion  with  the  iris.  A 
|  eucorna  is  opaque,  and  may  be  combined  with  synechia 
interior,  but  the  adhesion  of  the  iris  is  comparatively  of 

*  Die  Lehre  vom  Hornhaut-Rtaphylom.    Nach  dcm  gegeuwar- igen  Standpunct  der  Wissenschaft  zusammen  gefasst. 
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small  extent,  and  tho  prominence  of  staphyloma  is 
wanting. 

Prognosis  and  treatment  of  partial  staphyloma. — If  the 
staphyloma  be  small  and  do  not  implicate  the  pupil  much, 
the  less  that  is  done  by  way  of  treatment  the  better,  but 
irritation  is  to  bo  guarded  against,  and  any  tendency  to 
inflammation  kept  down  by  occasionally  dropping  in  a 
solution  of  nit  into  of  silver  or  diluted  vinum  opii.  If 
the  pupil  be  much  implicated,  however,  with  a  part  of  its 
edge  still  free,  an  artificial  pupil  by  lateral  excision  may 
be  advantageously  performed. 

Prognosis  and  treatment  of  total  staphyloma, — When  an 
inflammation  of  tho  eye  has  run  so  disastrous  a  course 
that  the  conditions  for  the  formation  of  a  total  staphyloma 
are  laid,  any  treatment  which  may  bo  adopted  can  have 
for  its  object,  not  to  save  the  eye  as  an  organ  of  vision, 
but  to  prevent  it  from  degenerating  into  a  tumour,  which 
not  only  causes  great  deformity,  but  is  a  source  of  con- 
siderable  irritation  even  to  the  opposite  eye,  so  much  so, 
thai  the  patient  seeks  for  its  removal  by  operation,  sooner 
or  later. 

Prophylactic  treatment. — According  to  tho  account  of  the 
mode  of  formation  of  total  staphyloma  above  given,  it 
appears  thai  the  accumulation  of  aqueous  humour  in  the 
still-existing  posterior  chamber,  is  what  causes  the  dis- 

tension of  the  iris,  together  with  the  pseudo-cornea  deve- 

loped on  its  surface.  It'  this  be  the  case,  the  destruction of  the  source  of  tho  aqueous  humour,  by  breaking  in 
upon  the  integrity  of  the  posterior  chamber,  is  a  means 
which  offers  itsoif,  to  prevent  the  development  of  the 

staphylomatous  projection.  The  simplest  plan  of  effect- 
ing this  appearing  to  me  to  be  the  extraction  of  the  lens, 

1  put  the  operation  in  practice  in  the  following  case  :  — 
A  man,  about  twenty-two  years  old,  came  to  me  labour- 

ing under  the  effects  of  severe  purulent  ophthalmia  of 
both  eyes.  In  the  right  eye,  tho  cornea  being  destroyed 
and  the  pupil  closed,  the  ins  protruded  and  was  distended 

with  aqueous  humour.  The  left  eye  had  also  suffered 

very  much  ;  there  was  penetrating  ulcer,  prolapsus  iridis, 
and  consequently  considerable  distortion  and  contraction 

of  the  pupil.  Both  eyes  were  still  affected  with  the  in- 
flammation, and  it  was  very  doubtful  whether  the  left  eve 

could  be  prevented  from  getting  worse,  especially  as  it 
was  evidently  kept  in  a  state  of  additional  irritation  from 

the  presence  of  the  staphyloma  in  the  right.    By  an  in- 
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cision  with  a  Beer's  cataract-knife  through  the  protruding 
and  distended  iris,  the  lens  was  extracted.  Severe  re- 

action followed ;  less  perhaps  in  consequence  of  the  ope- 
ration, than  from  the  patient  not  being  in  a  situation  to 

take  proper  care  of  himself.  The  iris  did  not  again  become 
distended  ;  on  the  contrary,  the  eye  shrank,  and  irritation 
being  thus  removed,  the  left  eye  progressively  recovered, 
as  far  as  the  organic  changes  it  had  already  undergone 
allowed,  and  farther  than  there  had  been  reason  to  hope 
for,  as  sufficient  vision  was  preserved  to  enable  the  patient 
to  resume  his  employment  as  a  porter. 

In  those  cases  in  which  the  eye  is  destroyed,  whether 
in  adults  or  new-born  infants,  by  purulent  ophthalmia, 
variolous  ophthalmia,  &c. ,  and  in  which  staphyloma  does 
not  result,  but  the  pseudo-cornea  which  forms  remains 
flat  and  the  eyeball  becomes  atrophic,  I  suspect  the  lens 
has  escaped  on  the  giving  way  of  the  cornea.  In  a  case 
of  traumatic  hypopyon,  Professor  Roser  relates  that  after 
the  destruction  of  the  cornea,  he  found  the  crystalline 

body  exposed,  and  that  on  the  bm'sting  of  the  capsule 
two  days  after  the  lens  escaped.  No  staphyloma  formed, 
but  healing  took  place  with  a  flat  cicatrice. 

A  fully  formed  total  spherical  staphyloma  is  a  source  of 
great  deformity :  its  removal,  therefore,  is  often  sought 
for  in  order  that  an  artificial  eye  may  be  worn.  But  what 
orincipally  demands  its  removal,  sooner  or  later,  is  the 
rritation  which  it  keeps  up,  and  which  is  apt  to  be  com- 

municated to  the  opposite  eye. 
If,  as  is  sometimes  the  case,  the  posterior  segment  of 

"lie  eyeball  has  suffered  from  the  inflammation  which  led 
o  the  formation  of  the  staphyloma,  so  that  there  is  pos- 
erior  hydrophthalniia  and  dissolution  of  the  vitreous 
mniour,  it  is  best  to  excise  the  whole  eyeball  (p.  286).  But 
f,  as  is  more  commonly  the  case,  the  posterior  segment 
>f  the  eyeball  is  still  healthy,  abscission  of  the  staphy- 
oma  is  the  operation  to  be  performed  (p.  284). 

10th. — Hypopyon* 

This  name  has  been  given  to  a  collection  of  pus  or 
uriform  matter  occupying  the  bottom  of  the  anterior 

*  Oculus  purulentus. T  2 
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chamber.  In  a  small  hypopyon  (p.  121,  fig.  32),  the  collec- 
tion of  matter  necessarily  takes  a  shape  somewhat  resem- 

bling that  of  onyx  (p.  115,  fig.  26),  but  the  two  kinds  of 

Fig.  49.  Fig.  50. 

cases  are  distinguishable  from  oach  other  by  the  circum- 

stances :  that  on  turning  the  patient's  head  to  one  or 
other  side,  tho  matter  of  onyx  does  not  change  its  place, 
whereas  that  of  hypopyon  does,  unless,  as  is  sometimes 
the  case,  it  is  thick  and  glutinous ;  and  that  on  looking 
at  the  cornea  in  profilo  tho  deposition  in  onyx  appears 
nearer  tho  surface  than  that  in  hypopyon.  Both  onyx 
and  hypopyon  may,  however,  exist  at  the  same  time. 

Source  of  the  mutter  in  hypopyon. — This  is  different  in 
different  cases.  Tho  matter  may,  as  would  appear  from 
all  tho  circumstances  of  the  case,  be  poured  out  from  the 
unbroken  surfaces  of  the  walls  of  the  aqueous  chambers 
iu  the  same  way  that  matter  is  poured  out  by  inflamed 
mucous  and  serous  membranes ;  or  it  may  result  from 
the  bursting  of  an  abscess  of  the  iris  (p.  123);  or  from 
the  bursting  inwards  of  an  abscess  of  the  cornea  (p.  118). 
An  hypopyon  formed  in  either  of  the  last  two  ways  has 
been  named  false  {hypopyon  spwriwrn),  in  contradistinction 
to  hypopyon  formed  in  the  first  way,  and  which  is  named 
true  [hypopyon  verum). 

Seeing  thus  that  the  source  of  accumulated  matter  in 
the  anterior  chamber  may  be  different,  it  will  be  at  once 
perceived  that  hypopyon  may  be  the  consequence  of 
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various  foims  of  ophthalmic  inflammation,  external  and 
internal. 

Treatment— As  the  inflammation  in  which  hypopyon 

has  originated  is  still  going  on,  the  first  indication  is  to 

suhdue  it  as  quickly  as  possible,  and  then  the  accumu- 
lated matter  will  in  general  soon  disappear.   If,  however, 

.the  inflammation  does  not  subside,  and  the  hypopyon 

increases  rather  than  diminishes,  the  propriety  of  eva- 
cuating the  matter  by  paracentesis  corneas  comes  to  be 

\  a  question.    Opinion  has  been  divided  on  the  point. 

'  When  I  perform  the  operation  it  is  usually  with  the 
object  simply  of  evacuating  the  aqueous  humour  in  order 
to  relievo  pressure,  and  thus  check  the  inflammation. 

Should  the  aqueous  chambers,  however,  be  filled  with 
matter,  and  shoidd  the  patient  be  suffering  great  pain, 
we  ought  then  to  have  no  hesitation  to  make  a  small 
section  of  the  cornea  at  its  lower  margin  for  the  purpose 
af  evacuating  the  matter. 

11th. — Prominent  cornea  and  dropsy  of  the  aqueous 

chambers.* 

It  has  been  already  explained  (pp.  197,  201),  how  an 
ncrease  in  the  prominence  and  diameter  of  the  cornea 
nay  take  place  in  corneitis,  in  consequence  of  the  soften- 
ng  of  the  texture  of  the  cornea,  on  the  one  hand,  and 
distension,  by  increased  accumulation  of  aqueous  hu- 
nour,  on  the  other.  This  constitutes  one  form  of  dropsy 
>f  the  aqueous  chambers — the  form  which  belongs  to  this 
ection. 

Diagnosis. — The  prominent  cornea 
a  dropsy  of  the  aqueous  chambers 
s  distinguished  fioin  conical  cornea 
>y  its  spheroidal  curve.  See  Goni- 

al cornea. 

Prognosis  and  treatment. — In  con- 
equence  of  the  diminished  elasticity 
nd  resistance  of  the  cornea,  it  can- 
ot  regain  its  normal  degree  of 
rominence,  and  thus  limit  the 
lcreased    exudation   of   aqueous  Fio.  51. 

\  urnour.     All  that  can  be  done, 
j  lerefore,  in  the  way  of  treatment,  is  to  endeavour  to 

*  Hydrophthalmia  anterior. 
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subdue  what  inflammation  may  still  exist  by  the  reme- 
dies adapted  to  the  particular  case,  and  to  improve  the 

general  health  by  change  of  air,  tonics,  &c.  Concave 
glasses  help  the  sight. 

In  certain  cases  of  posterior  internal  ophthalmia  with 

atrophy  of  the  vitreous  huinoiu-,  and  dropsy  of  the 
aqueous  chamber,  I  have  found  the  iris  much  inclined 
backwards,  without  any  undue  prominence  of  the  cornea. 
On  evacuating  the  aqueous  humour  by  paracentesis 
corneas,  the  iris  has  resumed  and  retained  its  natural 
position.  The  sight  has  been  somewhat,  though  not 
materially,  improved. 

12th. — Synechia. 

Synechia  is  a  morbid  adhesion  of  the  iris  to  the  cornea 
or  to  the  anterior  wall  of  the  capsule  of  the  lens.  In  the 
former  case  it  is  named  synechia  anterior — in  the  latter, 
synechia  posterior.  According  as  a  part  or  the  whole  of 
the  pupillary  margin  of  the  iris  is  involved  in  the  adhe- 

sion, the  synechia  is  named  partial  or  total.  The  prin- 
cipal points  regarding  the  nature  of  synechia  have  been 

above  explained  (pp.  28,  120,  122,.  134,  135). 
Treatment. — Synechia  anterior  may  be  so  partial,  and 

the  transparency  of  tho  cornea  so  unimpaired,  except  at 
the  point  of  adhesion,  that  vision  is  not  disturbed; 
nothing,  therefore,  is  required  to  be  done.  If  the  cornea 
be  opaquo  to  any  extent  opposite  the  somewhat  con- 

tracted and  distorted  pupil,  dilatation  of  the  latter  by 
means  of  the  habitual  use  of  belladonna  or  atropia,  will, 
in  many  cases,  be  found  of  the  same  service  as  in  simple 
central  opacity  of  the  cornea,  as  above  mentioned 
(p.  205).  When,  from  the  smallness  of  the  pupil,  and 
extent  of  the  opacity  of  the  cornea,  however,  belladonna 
does  not  yield  this  service,  or  when  the  synechia  is  total, 
the  only  prospect  of  restoring  vision  is  by  an  operation 
for  artificial  pupil.    See  Artificial  pupil. 

As  the  iritis  in  which  synechia  posterior  has  had  its 
origin  subsides,  we  see,  under  the  use  of  belladonna,  one 
band  of  adhesion  after  another  /jive  way,  and  the  pupil 
become  free,  but  very  often,  on  close  examination,  small 
grayish  or  brownish  specks  are  seen  on  the  capside  of  the 
lens,  indicating  tho  points  where  the  adhesion  of  tho  iris 
to  it  had  been.  Vision,  however,  may  not  be  much  dis- 

turbed by  these  specks,  even  when  some  of  the  adhesions 
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remain.  But  when  the  adhesion  of  the  pupillary  margin 
is  extensive,  there  is  also  more  or  less  contraction  of  the 
pupil,  and  extensive  deposition  of  lymph  on  the  capsule 

of  the  lens,  the  consequence  of  -which  is,  that  vision  is 
impaired  to  a  greater  or  less  degree,  even  if  the  same 
intlammation  which  has  given  rise  to  the  s3Tiechia  has 
not  also  led  to  some  opacity  of  the  lens  as  well  as  in- 

volved and  injured  the  retina.  This  state  of  matters  may 
be  sometimes  palliated  by  the  habitual  use  of  belladonna. 
And  in  course  of  time  it  may  happen  that  detachment  of 
some  portion  of  the  adhesion  takes  place,  and  greater 
dilatation  of  the  pupil  allowed,  with  corresponding 
improvement  in  vision.  Such  an  event  may  often  be 
advantageously  anticipated  by  the  performance  of  iridec- 

tomy, or  the  lateral  excision  of  a  bit  of  the  iris. 
Mr.  Streatfeild  published  a  case  in  the  Ophthalmic 

Hospital  Reports  for  1857,  in  which  he  detached  the 
adhesion  of  posterior  synechia  by  operation,  and  thus 
reinstated  the  pupil.  Since  then  he  has  enlarged  on 
the  subject  of  this  operation,  which  he  designates 
"  Corelysis."* 

13th. —  Closure  of  the  pupil. -f 

Closure  of  the  pupil  is  generally  the  consequence  of 
iritis  (p.  122),  but  it  may  also  result  from  prolapse  of  the 
iris,  in  consequence,  for  example,  of  central  penetrating 
ulcer  of  the  cornea.  In  the  former  case,  closure  of  the 
pupil  is  complicated  with  total  synechia  posterior;  in  the 
latter,  with  total  synechia  anterior. 

Treatment. — See  Artificial  pupil. 

14th. — Iridauxesis  or  hypertrophy  of  the  iris.% 

This  morbid  state  is  usually  a  consequenco  of  chronic 
parenchymatous  iritis  in  a  person  of  scrofulous  habit ; 
but  in  addition  to  the  iritis,  there  has  also  been  in- 

flammation of  the  posterior  tunics,  as  manifested  by attenuation  of  the  sclerotica,  varicosity  of  the  vessels 
of  the  white  of  the  eye,  and  hardness  of  the  eyeball. 

*  Ophthalmic  Hospital  Reports,  Vol.  II.,  p.  309. +  Atresia  iridis — Synizesis. 
X  Staphyloma  iridis— Staph>loma  uvene— Iridoncosis— Lymphon- cus  iridis— Exudation  of  lymph  into  the  tissue  of  the  iris. 
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Hence  vision  is  very  greatly  impaired,  if  not  wholly 
extinguished,  even  although  the  pupil  may  not  be  much 
obstructed. 

The  pupillary  margin  of  the  iris  is  generally  retracted 
and  adherent  to  the  capsule  of  the  lens  all  round  (total 
synechia  posterior),  the  body  of  the  iris  which  is  bolstered 

forwards,  presents  black  elevated 
spots  on  its  surface,  looking  as  if 
it  were  perforated  here  and  there, 
or  as  if  its  proper  substance  were 
gone,  and  the  uvea  appeared  or 
even  protruded  through.  The 
proper  substance  of  the  iris  which 
remains  evident  is  changed  in  co- 

lour, and  has  a  remarkable  fibrous 
appearance.    Fig.  52. 
From  the  observations  of  Dr. 

Fio.  52.  From  Klemmer.  Kloinmer  and  others,  this  change 
would  appear  to  consist  in  a 

thickening  of  (he  iris  from  exudation  of  lymph  into  its 
substance.  In  this  lymph  new  vessels  are  developed,  and 
deposition  of  pigment  subsequently  takes  place  producing 
the  dark  spots. 

The  operation  of  iridectomy  has  been  sometimes  had 
recourso  to  in  such  cases,  but  without  any  good  result,  in 
consequence  of  tho  morbid  condition  of  the  posterior 
st  'gm  i  'ut  oft  he  eyeball,  as  well  as  the  degenerated  state 
of  tho  iris  itself. 

1  oth. — Sclerotico-choroid  staphyloma. 

Sclorotic  staphyloma  consists,  as  above  stated  (pp.  110, 
111,  237),  in  an  attenuation  and  bulging  out  of  some 
part  of  the  sclerotica,  in  consequence  of  softening  of  its 
texture  from  inflammation  and  increasing  intra-ocular 
distension  by  accumulated  fluid  arising  from  the  same 
cause. 

The  staphyloinatous  bulging  is  of  a  bluish-black  tint, 
owing  partly  to  the  deposition  of  pigment  in  the  sub- 

stance of  the  attenuated  sclerotica,  and  partly  to  the  dark 
pigment  of  the  atrophied  choroid  on  its  interior  sinning 
through. 

The  fluid  within  the  staphylomatous  bulging  has  its 
seat  either  between  the  united  sclerotic  and  choroid  on 
the  one  hand,  and  the  retina  on  the  other  (subretinal 
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dropsy),  or  within  the  retina  in  the  seat  of  the  vitreous 
.humour  [dropsy  of  the  vitreous  humour). 

Staphyloma  of  this  sort  may  involve  any  part  of  the 
sclerotica, — the  posterior  or  lateral  or  anterior. 
When  it  is  the  posterior  part  of  the  eyeball  which  is 

the  seat  of  the  staphyloma,  it  may  be  recognised  by  help 
I  of  the  ophthalmoscope  (pp.  60,  300).    When  it  is  the 
anterior  part,  it  is,  of  course,  directly  seen. 
When  sclerotic  staphyloma  affects  the  anterior  part  of 

i.the  eye,  the  bluish-black  prominence  or  prominences,  of 
I  i  greater  or  less  size,  are  generally  adjacent  to  one  or 
.  ather  side  of  the  cornea,  in  the  region  of  the  ciliary  body 
- — more  commonly  the  upper  and  temporal  side — or  even 
ill  round.  The  white  of  the  eye  is  at  the  same  time  per- 

vaded by  varicose  vessels.    (Plate  IV.,  figure  2.) 
The  same  inflammation  (viz.,  posterior  internal  oph- 

halmia,  in  which  the  sclerotica  and  choroid  are  especially 
,  iffected,)  which  has  given  origin  to  sclerotic  staphyloma, 
las  usually  at  the  same  time  occasioned  other  morbid 

■  ]  ihanges  in  the  eye. 
In  the  sclerotic  staphyloma  under  notice,  vision  is 

. ,  federally  nearly  or  altogether  extinct. 
By  increasing  accumulation  of  fluid,  the  staphylonia- 

ous  projections  may  go  on  to  increase  in  size  so  that  the 
.  yeball  comes  to  protrude  from  between  the  eyelids,  and 
here  is  at  the  same  time  great  pain  from  distension.  At 

.  ist  the  eye  may  burst  and  evacuation  of  the  fluid  take 
lace,  in  which  case  it  may  either  remain  shrunk,  or  the 

s  i  pening  closing,  it  may  become  again  distended.   On  the 
ursting  of  the  eye,  copious — even  dangerous — htemor- 

i    lage  may  take  place. 
I  Treatment. — The  restoration  of  vision  is  out  of  the  ques- 
on.    Treatment  of  the  staphyloma,  therefore,  is  only 

i  died  for  to  relieve  the  pain  arising  from  distension  of 
>  le  eyeball  by  the  accumulation  of  fluid,  and  to  reduce 
I  le  size  of  the  prominence  if  very  great. 
]  Evacuation  of  the  fluid  by  puncture  relieves  the  dis- 
I  usion  of  the  eyeball,  and  produces  collapse  of  the  sta- 
;  lylomatous  projection  for  the  time.  The  fluid,  however, 
;  ;-and-by,  re-accumulates ;  but,  by  repeating  the  eva- 

ji  lation  over  and  over  again,  ro- accumulation  may  at 
I I  it  cease  to  take  place,  and  the  eyeball  will  shrink  to  a 
>1  lall  size.  In  regard  to  evacuation  of  the  fluid  as  a 
I  3ans  of  relieving  the  pain  from  distension,  it  is  to  be 
I  served,  that  immediately  on  evacuation,  there  may  bo 

J 
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great  exacerbation  of  the  pain,  but  this  gradually  sub- 
sides, and  at  last  more  or  less  perfect  relief  is  obtained. 

When  the  whole  front  of  the  eyeball  is  involved  in  the 
staphyloinatous  degeneration,  and  no  progress  in  its  dimi- 

nution has  been  made  by  repeated  puncture,  abscission 
of  it,  as  in  common  staphyloma,  is  sometimes  had  re- 

course to,  in  the  hojie  that  the  eyeball  will  shrink  to  a 
stump,  fit  for  supporting  an  artificial  eye. 

If,  however,  the  vitreous  humour  be,  as  it  often  is  in 
such  cases,  softonod,  it  will  be  lost,  and  no  good  stump 
obtained.  In  consequence,  moreover,  of  the  morbid  state 
of  the  eye,  troublesome,  if  not  sometimes  dangerous, 
haemorrhage  is  liable  to  occur.  For  these  reasons,  the 
best  plan  is  to  exciso  the  whole  eyeball  at  once  from  the 
ocular  capsule,  Aftor  this,  as  will  be  seen  below,  an 
artificial  eye  ma}'  still  bo  worn. 

1 6th. — Synchysis.  * 
This  name  is  given  to  a  morbid  state  of  the  vitreous 

body,  consisting  in  atrophy  or  solution  of  the  hyaloid,  in 
consequence  of  which  the  vitreous  body  is  reduced  from 
its  natural  gelatiniform  to  a  diflluout  state.  This  we  are 
made  acquainted  with  by  dissection ;  but  what  are  the 
symptoms  of  synchysis  during  life?  As  the  quantity  of  I 
vitreous  fluid  may  be  increased  or  diminished,  there  may 
be  hardness  or  softness  of  tho  eyeball ;  often,  however, 
there  is  no  marked  change  in  the  natural  consistence. 
Sometimes  there  is  a  tremulousness  of  the  iris,  sometimes 
none. 

Synchysis,  though  often  a  consequence  of  internal  in- 
flammation, and  an  accompaniment  of  impaired  sen- 

sibility of  the  retina,  is  a  change  to  which,  with  the 
advance  of  life,  the  vitreous  body  appears  to  have  a  ten- 

dency in  the  samo  manner  that  the  lens  has  to  opacity. 
The  cataract  of  old  people  is,  indeed,  often  combined  with 
some  degree  of  synchysis,  and  this  is  the  cause  of  the 
principal  danger  attending  the  operation  of  extraction, 
viz.,  escape  of  the  dissolved  vitreous  humour.  See  below. 

The  sparkling  appearance  produced  by  the  presence  of 
cholesterine  crystals  in  the  dissolved  vitreous  humour  to 
which  the  name  of  synchysis  scintillans  has  been  given,  is 
above  noticed  (p.  35). 

*  Dissolution  of  the  vitreous  body. 
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17th. — Atrophy  of  the  eyeball* 

Atrophy  of  the  eyeball  is  the  result  of  chronic  inflam- 
. ination,  which  has  fixed  itself  primarily  or  secondarily 
in  the  internal  structures  of  the  eyeball,  especially  the 
posterior. 

Scrofulous,  purulent,  syphilitic,  arthritic,  traumatic, 
and  sympathetic  ophthalmias,  are  the  inflammations 
,  which,  implicating  all  the  internal  structures  of  the  eye- 

ball, and,  becoming  chronic,  are  most  apt  to  leave  the 
syeball  atrophic. 
Morbid  enlargement  of  the  eyeball  may  precede  atrophy. 
Atrophy  of  the  eyeball  presents  itself  in  various  degrees, 

from  that  in  which  it  has  lost  merely  its  natural  plump- 
iess  and  feels  soft  to  the  touch  (p.  14),  to  that  in  which 
t  has  become  so  flaccid  and  shrunk,  that  it  is  indented  at 

.  ;he  places  corresponding  to  the  recti  muscles,  the  cornea 
i  small  though  still  clear,  its  prominence  goue,  and  the 
jyelids  fallen  in. 
The  softness  and  diminution  in  size  of  the  eyeball  as 

j  i  whole  is  owing  in  a  great  measure  to  a  reduction  in 
he  mass  of  the  vitreous  body ;  but  besides  this,  there  are 
disease  and  wasting  of  other  structures,  and  especially  a 
aore  or  less  morbid  condition  of  the  retina.    With  the 
lorbid  condition  of  the  retina,  indeed,  it  is  probable  that 
he  change  in  the  state  of  the  vitreous  body  is  more  par- 
icularly  connected.    The  alterations  in  the  other  struc- 

tures of  the  eye  it  is  not  necessary  here  to  notice  hi  detail, 
i  luch  less  the  changes  in  structure,  which  dissection  dis- 
i  loses,  in  eyes  which  have  been  long  atrophic. 
!  In  atrophy  of  the  eye,  the  prognosis,  as  regards  vision, 
i  altogether  unfavourable.    Even  at  an  early  stage,  and 
lough  the  pupil  is  free,  and  the  lens  still  transparent, 
ision  is  very  much  and  irretrievably  deteriorated  ;  in  a 
lore  advanced  stage,  it  is  reduced  to  a  mere  perception  of 

I  ght  and  shade,  or  even  wholly  lost. 
The  eyeball  may,  in  the  course  of  internal  inflamma- 

I  on,  become  somewhat  soft,  and  yet  recover  its  natural 
I  msistence.  Tins,  according  to  Dr.  A.  Anderson,  soino- 
I  ines  happened  in  cases  of  the  postfebrile  ophthalmitis 
I  )ove  described  (p.  254,  et  seq.),  after  recovery  from  the 
I  tack,  but  such  a  degree  of  softness  scarcely  comes  under 
I  .e  head  of  atrophy  of  the  eyeball. 

*  Atrophia  bulbi. — Phthisis  bulbi. 



284 ABSCISSION  OF  FEONT  OF  EYEBALL. 

18th. — Shrunk  state  of  the  eyeball  from  evacuation  of humours. 

In  consequence  of  extensive  ulceration  or  sloughing  of 
the  comea,  or  bursting  of  the  eye,  as  in  ocular  phlegmon, 
or  wound,  the  humours  of  the  eyeball  may  be  partially  or 
wholly  evacuated;  the  effect  of  this  is  collapse  of  the 
tunics,  and  after  cicatrization,  the  reduction  of  the  eye  to 
a  mere  stump. 

This  state  of  tho  eyeball  is  to  be  distinguished  from 
atrophy. 

19th. — Operation  of  abscission  of  the  anterior  segment  of  the 
eyeball. 

Total  spherical  staphyloma  is  the  disease  in  which  ab- 
scission of  the  anterior  segment  of  the  eyeball  is  most  com- 

inuiily  performed.  The  other  cases  in  which  the  opera- 
tion is  sometimes  had  recourse  to,  are  those  in  which  the 

eyeball  has  become,  from  disease  or  injury,  useless  as  on 
i  irgan  of  vision,  and  is,  by  tho  irritation  and  pain  of  which 
it  is  the  seat,  seriously  affecting  the  opposite  eye,  but  in 
which  tho  posterior  sogmont  appears  still  sufficiently 
healthy  to  closo  in  and  form  a  good  stump — a  condition 
without  which  it  is  better  to  oxciso  tho  whole  eyeball. 

In  determining  tho  size  of  tho  piece  to  be  cut  away  in 
a  staphyloma,  we  should  take  into  consideration  the  cir- 

cumstance whether  the  patient  intends  to  wear  an  artificial 
eye  or  not.  In  the  one  case,  a  larger  piece  should  be  cut 
away  in  order  to  reduce  the  eyeball  to  a  proper  sized 
stump  for  the  support  of  an  artificial  eye  (p.  290) ;  in  the 
other  caso,  a  smaller  piece,  and  none  of  the  circumfer- 

ential part  of  the  real  cornea,  which  may  still  exist,  in 
order  to  preserve  the  size  and  natural  appearance  of  the 
eyeball  as  far  as  possible. 

Tho  patient  may  lie  on  a  table  or  be  seated  on  a  chair. 
When  the  patient  is  seated  on  a  chair,  he  leans  his  head 
on  the  breast  of  an  assistant  who  stands  behind,  and  who 
also  supports  the  chin  with  the  palm  of  one  hand,  whilst 
with  the  fingers  of  the  other  he  raises  the  upper  eyelid. 

Supposing  it  to  be  the  patient's  left  eye  which  is  to  be 
operated  on,  the  assistant  uses  his  right  hand  to  support 
the  chin,  and  his  left  hand  to  raise  the  upper  lid.  The 
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surgeon  himself,  then,  depressing  the  lower  eyelid  with 

one  hand,  proceeds  in  the  following  manner : — • 

Fig.  53. 

With  the  staphyloma-knife,  which  is  merely  a  large 
.  'ataract  knife,  its  edge  directed  downwards,  he  transfixes 
he  tumour  from  the  temporal  to  the  nasal  side,  and  some- 

what above  its  transverse  diameter.    Pushing  the  knife 
>n,  it  cuts  itself  out,  and  a  flap  is  formed,  as  in  the  opera- 

|  ion  for  extracting  the  cataract.    The  flap  thus  made  is 
|  «ized  with  a  hooked  forceps,  and  the  abscission  com- 
I  deted  with  a  pair  of  curved  scissors.    If  the  lens  still 
I  exists,  it  is  to  bo  extracted,  if  it  does  not  escape  spon- 

1 1  aneously. 
After  the  operation,  the  eyelids  of  both  eyes  are  to  be 

■  I  ept  closed  by  strips  of  court-plaister,  and  covered  with  a 
i  I  ght  compress  and  roller. 

There  is  usually  little  hfemorrhage  at  the  time,  if 
[  I  ie  posterior  segment  of  the  eyeball  be  healthy ;  but  it 
I  3casionally  happens,  especially  in  cases  in  which  the  pos- 
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terior  segment  of  the  eyeball  is  in  the  morbid  state  above 
mentioned,  that,  some  hours  after,  the  eyeball  becomes 
distended  with  blood,  and  the  clots,  or  infiltrated  vitreous 
body,  protrude  from  the  wound.  Considerable  lhemorrhage 
may  even  take  place. 

Under  ordinary  circumstances,  the  healing  process  pro- 
ceeds favourably.  The  wound  becomes  covered  with 

granulations.  These  are  condensed  into  a  semi-trans- 
parent membrane,  which,  by-and-by,  becomes  dense  and 

opaque,  and  contracts  into  a  cicatrice,  marked  with  bluish 
or  brownish  streaks  (p.  129).  Sometimes  a  fungus  grows 
from  the  wound,  w  hich  is  to  be  snipped  off,  and  its  root 
touched  with  lunar  caustic. 

To  leave  the  wound  to  granulate  and  close  in  of  itself, 
as  hero  directed,  is  a  bettor  plan  than  the  closing  of  the 
wound  by  suture  immediately  after  the  operation,  as  has 
been  recommended. 

If  severe  reaction  follows  the  operation,  antiphlo- 
gistics,  anodynes,  and  warm  fomentations,  &c,  will  be 
required. 

If,  in  consequence  of  a  morbid  state  of  the  posterior 
segment,  hix'morrhage  continues,  notwithstanding  the 
employment  of  cold  applications,  it  may  become  advisable 
to  oxciso  tho  remainder  of  the  eyeball  from  the  ocular 
capsule. 

20th. — Operation  of  excision  of  the  eyeball  from  the  ocular 

capsule.* This  operation,  for  the  principle  of  which  wo  are  in- 
debted te  Dr.  O'Perrall,  of  Dublin,  is  referred  to  under 

the  head  of  tho  various  morbid  states  in  which  it  is 
called  for. 

The  first  step  in  its  performance  is,  to  cut  through  the 
conjunctiva  all  round,  and  close  to  the  circumference  of 
the  cornea  ;  tho  second,  to  cut  the  tendons  of  the  recti 
muscles  at  their  insertions  into  the  sclerotica  ;  the  third, 
to  dissect  all  round  the  eyeball  between  it  and  the  ocular 
capsule,  down  to  the  optic  nerve;  the  fourth,  to  divide 
the  optic  nerve  at  its  entrance  into  the  eyeball  :  and  the 
.fifth,  to  complete  the  excision  by  detaching  the  insertions 
of  the  oblique  muscles,  and  all  adhering  cellular  tissue 
from  the  sclerotica. 

*  Euucleation  of  the  eyeball. 
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The  instruments  required  are: — 1st.  A 

•srire  spring  speculum  (Fig.  54.)    2nd.  A 

Fig.  54. 

pair  of  tooth-pointed  forceps.  3rd.  A  pair 
of  straight,  blunt-pointed,  well-cutting 
scissors.  4th.  A  strabismus-hook  (Fig. 
55).  5th.  A  sharp-pointed  hook.  6th. 
A  pah-  of  strong  probe-pointed  scissors, curved  on  the  flat. 

The  patient  should  lie  on  his  back  on  a 
table,  and  be  brought  under  the  influence 
of  chlorofoim. 

First  step. — The  eyelids  bein<j  held  apart 
by  the  wire  spring  speculum,  the  surgeon, 
with  the  toothed  forceps  in  his  left  hand, 
seizes  the  conjunctiva  at  the  margin  of 
the  cornea  on  the  nasal  side,  and  raises  it 
up  in  a  fold  in  a  direction  radiating  as 
if  from  the  cornea.  This  fold  ho  cuts 
through  down  to  the  sclerotica,  as  close 
to  the  margin  of  the  cornea  as  possible, 
with  tho  straight  blunt-pointed  scissors  Fig. 
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held  in  his  right  hand.  From  this  point  and  in  this 
manner  he  proceeds,  cutting  the  conjunctiva  all  round  the 
cornea,  down  to  the  sclerotica,  and  detaching  it  there- 

from, along  with  as  much  of  the  sub-conjunctival  cellular 
tissue  as  possible.  If  the  right  eye  be  the  subject  of  the 
operation,  the  division  of  the  conjunctiva  all  round  is 
most  conveniently  effected  from  the  first  incision  at  the 
nasal  side,  along  the  lower  margin  of  the  cornea,  next 
round  the  outer  and  thence  along  the  upper  margin,  back 

to  the  nasal  side.  "When  the  left  eye  is  the  subject  of  the operation,  it  is  moro  convenient  to  proceed  from  the  first 
incision  at  the  nasal  side  along  tho  Tipper  margin,  next 
round  the  outer  and  thence  along  tho  lower  margin,  back 
to  the  nasal  side. 

Second  st<jj>. — The  conjunctiva  having  been  thus  cut 
close  In  the  cornea  all  round,  and  retracted  along  with 
tho  sub-conjunctival  collular  tissue,  the  surgeon  raises 
up  the  tendon  of  the  suporior  rectus  with  the  strabismus 
hook,  and  cuts  it  across  with  tho  scissors  close  to  the 
sclerotica,  lie  next  detaches  the  tendon  of  tho  internal 
rectus  in  the  same  way,  and  after  that  the  tendon  of 
tho  inferior  rectus.  Tho  tendon  of  tho  external  rectus 

may  bo  left  to  be  divided  at  the  end  of  tho  opera- 
tion, in  the  fifth  stop,  along  with  the  tendons  of  the 

oblique  muscles. 
Third  step. — The  speculum  being  removed,  and  the 

eyelids  held  apart  by  an  assistant,  the  eyeball  is  now  to 
bo  soized  on  its  nasal  sido  as  far  back  as  possible,  either 
with  the  toothed  forceps,  or  what  is  better,  a  sharp 
double  hook,  and  dragged  forwards  and  outwards,  as  if 
from  tho  orbit.  At  the  same  time  that  he  is  doing  this, 

the  surgeon,  with  the  bent  probe-pointed  scissors,  cuts 
the  cellular  tissue  close  to  the  sclerotica,  between  the 
eyeball  and  tho  ocular  capsule  down  to  the  optic  nerve. 

'  Fourth  step. — The  eyeball  being  still  dragged  forwards and  outwards  from  the  orbit,  the  bent  probe-pointed 
scissors,  closed,  is  now  to  be  passed  down  on  the  nasal 
side,  with  its  concavity  close  to  the  eyeball,  until  its 
point  reaches  the  optic  nerve.  The  surgeon  then  opens 
the  scissors,  grasps  the  optic  nerve  between  its  blades, 
and  cuts  it  through  close  to  the  sclerotica. 

Fifth  step. — The  optic  nerve  being  cut,  the  eyeball 
admits  of  being  dragged  completely  out  of  the  orbit. 
All  that  now  remains  to  be  done,  therefore,  is  to  cut 

through  the  adhering  cellular  tissue  close  to  the  sclc- 
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rotica,  to  detach  the  oblique  muscles  at  their  insertions, 

and  lastly,  supposing  the  tendon  of  the  external  rectus 
to  have  been  left  uncut,  to  detach  it  also. 

The  object  in  directing  the  cellular  tissue  and  tendons 
to  be  detached  so  close  to  the  sclerotica  is,  that  as  much 

substance  as  possible  may  be  preserved  in  the  orbit 
for  the  support  of  an  artificial  eye. 

The  bleeding  is  usually  not  great,  and  soon  ceases, 
■without  the  application  of  a  ligature  to  any  artery  being 
required. 

The  blood  being  wiped  away  with  a  sponge,  the  surgeon 
satisfies  himself  that  the  cut  edges  of  the  conjunctiva  are 

lying  in  a  proper  position  to  be  approximated  when  the 
space  left  by  the  removal  of  the  ej'eball  has  become  filled 
up  with  granulations,  and  cicatrisation  takes  place. 

The  eyelids  are  then  closed,  and  a  compress  and  ban- 
dage applied. 

The  healing  and  cicatrisation  of  the  wound  is  completed 
in  a  week  or  ten  days,  but  tho  patient  may  be  up  and 
about  much  earlier. 

A  sufficiently  good  socket  for  the  insertion  of  an  arti- 
ficial eye  is  afforded  by  the  folds  formed  by  the  reflection  of 

the  conjunctiva  from  the  eyelids  on  to  the  remaining  con- 
tents of  tho  orbit.  Tho  recti  muscles  even  still  exert  an 

action  on  the  tension  of  the  conjunctival  folds,  and  thus 
comumnieate  some  slight  movements  to  the  artificial  eye. 
Such  movements  are,  however,  much  inferior  in  extent 
and  range  to  those  presented  by  an  artificial  eye  which 
has  the  support  of  a  good  stump,  formed  by  the  remains 
of  the  eyeball. 

21st. — Adaptation  of  an  artificial  eye* 

An  artificial  eye  is  a  shell  of  enamel,  representing  the 
front  of  the  eyeball,  the  loss  of  which  it  is  intended  to 
conceal.  It  should  be  of  such  a  shape  as  to  admit  of 
being  introduced  behind  the  eyelids,  and  of  fitting,  by  its 
hollow  posterior  surface,  over,  but  without  touching,  or  at 
least,  pressing  on,  tho  stump-like  remains  of  the  eye ;  and 
by  its  margins,  into  the  folds  formed  by  the  reflection  of 
the  palpebral  and  ocular  portions  of  the  conjunctiva  into 
each  other. 
When  the  whole  eyeball  has  been  excised,  the  artificial 

*  Frolhusis  ocularis. 
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eye,  we  have  seen,  is  supported  in  its  place  only  by  its 
margins  being  fitted  into  the  folds  formed  by  the  reflection 
of  the  palpebral  and  ocular  jiortions  of  the  conjunctiva 
into  each  other. 

The  cases  adapted  for  the  wearing  of  an  artificial  eye 

are — 1st.  Those  cases  in  which  the  cornea  is  destroyed  by 
purulent  ophthalmia,  whether  in  adults  or  new-born 
infants,  by  gonorrhoea!  ophthalmia,  variolous  ophthalmia, 
&c,  and  in  which  staphyloma  has  not  resulted,  but 
the  cicatrice  formed  in  the  placo  of  the  cornea  is  flat 
(p.  275).   

2nd.  'Ihoso  cases  m  which  the  eye  is  intentionally  re- 
duced to  the  state  just  described  by  the  operation  of  ab- 

scission of  the  anterior  segment  of  the  eyeball  (p.  284). 
3rd.  Those  cases  in  which  the  whole  eyeball  has  been 

excised  (p.  286). 
When  the  remains  of  the  eyo  aro  of  a  voiy  small  size, 

us  after  the  loss  of  much  or  all  of  the  vitreous  humour-, 
as  may  happen  from  the  bursting  of  the  eye  in  purulent 
ophthalmia,  or  in  ocular  phlegmon,  or  during  the  opera- 

tion for  staphyloma,  or  when  the  whole  eyeball  has  been 
excised,  there  is  not  so  good  a  support  for  an  artificial 

eyo. 
Cases  of  atrophy  of  the  eyeball  do  not  in  general  bear 

the  wearing  of  an  artificial  eye  so  well. 
(  f  course  before  tho  use  of  an  artificial  eyo  is  thought 

of,  the  remains  of  tho  eye  must  be  perfectly  cicatrised, 
and  the  conjunctiva  free  from  inflammation  and  morbid 
sensibdity. 

An  artificial  eye,  besides  resembling  the  opposite  sound 
eye  in  the  colour  and  appearance  of  the  iris,  &c,  ought, 
if  the  stump  lie  good,  to  move  in  concert  with  it;  this  it 
does  by  following  the  movements  communicated  to  the  con- 

junctival folds,  into  which  its  margins  are  fitted,  by  the 
movements  of  the  stump.  It  ought  at  the  same  time  to 
cause  no  pain  or  uneasiness,  and  to  permit  the  cjclids  to 
close  freely  and  completely  over  it. 

L'or  the'  accomplishment  of  all  this,  it  is  advisable  for 
the  patient  to  apply  personally  to  the  artificial-eye maker. 

Introduction  of  an  artificial  eye.  — Eaise  the  upper  eyelid, 
and,  whilst  the  patient  looks  downward,  slide  the  artificial 
eye,  previously  dipped  in  tepid  water,  up  behind  it,  by  I 
lie  end  which  is  to  correspond  to  the  temporal  angle. 
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Then  turning  this  end  towards  the  temporal  angle,  and 

letting  the  upper  eyelid  fall,  depress  the  lower,  while 

the  patient  looks  upward,  and  make  the  lower  edge  of  the 

artificial  eye  slip  into  the  lower  palpebral  sinus.  This 

being  done,  and  the  lower  eyelid  allowed  to  rise,  the  in- troduction of  the  artificial  eye  is  accomplished. 

Removal  of  an  artificial  eye. — The  artificial  eye  is  with- 
drawn by  an  opposite  procedure,  viz.,  by  depressing  the 

lower  eyelid,  and  with  a  large  pin,  or  a  bit  of  wire  bent 

like  a  hook,  or  even  the  thumb-nail,  hooking  the  lower 

edge  of  the  eye  out  from  the  lower  palpebral  sinus  ;  where- 
upon the  eye  will  glide  down  from  behind  the  upper  eye- 

lid, and  fall  into  the  hand  ready  to  receive  it.  In  doing 
this  himself,  the  patient  should  leau  his  face  over  a  soft- 
cushion,  or  the  like,  in  order  that  if  the  eye  should  slip 
out  of  his  fingers  it  may  not  be  broken  in  the  fall. 

The  artificial  eye  is  withdrawn  on  going  to  bed.  Im- 
mediately on  being  withdrawn,  it  is  to  be  dipped  into 

water,  and  wiped  with  a  soft  lawn  handkerchief,  in  order 
to  cleanse  it  from  the  mucus  which  may  be  adherent  to 
it.  It  is  then  to  be  wrapped  up  in  a  bit  of  tissue  paper, 
and  put  by  until  the  morning. 

Both  before  putting  in  the  artificial  eye,  and  after  with- 
drawing it,  the  person  should  bathe  his  eye  with  water, 

tej)id  or  cold. 
An  artificial  eye  after  being  worn  for  some  time  is  liable 

to  excite  irritation  of  the  conjunctiva,  which,  in  conse- 
quence, becomes  much  congested,  thickened,  and  on  the 

inside  of  the  eyelids  beset  with  sarcomatous  or  polypus- 
like  excrescences.  In  this  case  the  use  of  the  artificial 
eye  requires  to  be  intermitted.  The  excrescences  should 
be  snipped  off  with  scissors,  and  the  conjunctiva  freely 
scarified.  The  bleeding,  which  is  considerable,  having 
ceased,  the  strong  red  precipitate  ointment  is  to  be  applied 
to  the  surface.  This  may  require  to  be  repeated  oftener 
than  once,  at  intervals  of  a  few  days,  the  patient  in  the 
meantime  bathing  the  eye  twice  or  thrice  a  day  with  the 
bichloride  of  mercury  lotion  (p.  81). 

The  artificial  eye  in  the  course  of  a  year  or  so  becomes 
rough,  frorn  the  slow  corrosive  action  of  the  humours 
■which  come  into  contact  with  it,  and  requires  to  be exchanged  for  a  new  one.  As  it  is  also  liable  to  be  broken 
by  accident,  a  person  using  an  artificial  eye  should  always have  several  ready  by  him. 

U  2 
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CHAPTER  III. 

Section  I. — Partial  and  General  Enlargements 
of  the  Eyeball. — Dropsical  Effusions. — Ex- 

travasations of  Blood. — Hydatids. 

1st. —  Conical  cornea  * 

Objective  characters. — Viowod  in  front,  the  eye  affected 
with  conical  cornea  has  a  pe- 

culiarly brilliant  ami  spark- 

ling appearance,  in  conse- 
quence of  the  mode  in  which 

it  reflects  the  light.  Viewed 
in  profile,  the  conical  pro- 

minence is  evident,  and  the 
cornea  appears  dark  between 
tho  apox  and  base  of  the 
cone.  When  the  prominence 
of  the  cornea  is  very  con- 

siderable, tho  oye  cannot  be 
kept  long  and  steadily  df- 
rocted  forward,  but  is,  by 

tho  action  of  tho  eyelids,  always  turned  either  to  the  one 
angle  or  the  other.  Prom  the  irritation  to  which  it  is 
exposed,  tho  apex  of  the  cone  is  liable  to  become  more  or 
less  opaque,  and  even  ulcerated. 

Subjective  symptoms. — -Short-sightedness  first  attracts 
attention,  by-and-by  vision  becomes  very  indistinct  at 
any  distance.  The  patient  can  then  recognise  objects  only 
when  held  close  to  the  eye  to  one  or  other  side,  so  that 
the  rays  of  light  may  pass  through  tho  cornea  as  near  its 
circumference  as  is  compatible  with  their  entrance  into 
the  pupil.     In  this  state,  half  closing  the  eyelids  or 

*  Hyperkeratosis. — Staphyloma  pellucidum — Conical  bydropl;» 
tkalmia. — Kerato-conus. 
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looking  through  the  small  aperture  of  a  stenopseic  appa- 
ratus (p.  70),  assists  vision. 

Conical  cornea  is  rather  a  rare  affection,  f  emales 

have  been  found  more  frequently  the  subjects  of  it  than 

males.  Though  it  occurs  most  commonly  after  puberty, 

Mi-.  Wardrop  has  met  with  conical  cornea  in  a  boy  of 

eight,  and  Dr.  Ammon  once  saw  it  congenital  in  three 
sisters.  Both  eyes  usually  become  affected  either  at  the 
same  time  or  one  after  the  other.  Less  commonly  is  the 

disease  limited  to  one  eye.  For  the  most  part,  the  cornea 

slowly  undergoes  the  change  to  the  conical  form. 
Morbid  anatomy. — Opinion  has  been  divided  on  this 

point;  some  asserting  that  the  centre  of  the  cornea  is 
thickened,  others  maintaining  the  contrary  to  be  the  fact. 
The  late  Dr.  Jaeger,  of  Erlangen,  examined  the  eyes  of  a 
person  affected  with  conical  cornea,  who  died  of  phthisis. 
The  middle  of  the  cornea  forming  the  apex  of  the  cone 

was  in  the  right  eye  one-third,  and  in  the  left  eye  one- 
half  thinner  than  natural,  in  both  eyes  the  circum- 

ferential portion  of  the  cornea  was  thickened.  Mi'. 
Middlemore*  has  also  had  an  opportunity  of  examining, 
after  death,  the  state  of  the  cornea  in  a  person  affected 
with  the  disease  in  an  extreme  degree.  He  found  the 
circumference  of  the  cornea  of  the  ordinary  and  natural 
thickness,  but  its  apex  much  thinner  than  usual.  The 
same  has  been  since  observed  by  others. 

The  causes  of  conical  transformation  of  the  cornea  are 

unknown.  It  is  not  necessarily  connected  with  preceding 
inflammation,  though  in  some  cases  this  has  been  observed. 
In  the  cases  which  have  come  under  my  notice,  the  patients 
have  been  of  a  scrofulous  constitution  with  coarse  dark 

skin,  and  sometimes  labouring  under  a  derangement  of 
the  urinary  secretion. 

Diagnosis. — The  morbid  affections  of  the  cornea,  which 
might  be  confounded  with  conical  cornea,  are  : — 

1st.  The  prominent  cornea,  occurring  as  a  consequence 
of  corneitis  (p.  277,  et  seq.). 

2nd.  Hernia  of  the  cornea  (p.  266). 
3rd.  Partial  staphyloma  of  the  cornea  and  iris  (p.  268). The  characteristics  of  these,  and  their  differences  from 

conical  cornea,  are  pointed  out  in  the  proper  place ;  here 
it  is  necessary  only  to  remark  that,  as  in  the  early  stage, 
the  vivid  reflexion  of  the  light  is  not  veiy  striking,  the 

*  Treatise,  vol.  i.  p.  533. 
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nature  of  the  case  may  bo  altogether  overlooked,  if  the 
practitioner  does  not  take  care  to  examine  the  eye  from 
the  side. 

Reference  has  been  above  (p.  61)  made  to  certain  ap- 
pearances indicative  of  the  existence  of  conical  cornea, 

observable  in  the  course  of  an  ophthalmoscopic^  examina- 
tion, supposing  the  nature  of  the  case  not  to  have  been 

noticed  in  the  ordinary  way.  It  is  here  further  to  be 
remarked  that,  under  the  ophthalmoscope,  the  summit  of 
the  cone  stands  out  dark  on  the  illuminated  red  fundus. 

In  respect  to  its  subjectivo  symptoms  alone,  viz.,  the 
increasing  short-sightedness,  and  at  last  indistinctness  of 
vision  at  any  distance,  a  case  of  conical  cornea  might  be 
confounded  with  amblyopia,  or  incipient  cataract. 

In  illustration  of  tho  characters  of  conical  cornea,  the 
following  two  eases  are  given  : — 

A  young  man,  oct.  21. — Tho  cornea  of  the  left  eye  is 
conical  in  an  extreme  degree — running  almost  into  a  point 
at  the  middle.  Hero  it  is  slightly  opaque,  with  streaks 
radiating  towards  the  circumference  Tho  cornea  of  the 
right  eye  much  loss  affected.  The  sight  of  the  left  eye  is 
bo  imperfect  that  the  patient  cannot  make  out  pretty  large 
typo,  except  with  great  dilliculty,  and  only  when  ho  holds 
the  book  in  tho  closest  proximity  to  tho  eyo.  Concave 
glasses  do  not  help  the  sight.  Tho  sight  of  the  right  eye 
as  yet  admits  of  being  somewhat  improved  by  a  concave 

glass. The  skin  dark,  with  tho  sebaceous  follicles  of  the  face 
considerably  developed.    The  urinary  secretion  deranged. 

A  young  woman,  ret.  21. — Skin  dark  and  coarse.  Three 
years  ago,  or  more,  she  discovered  the  sight  of  the  left 
eye  to  bo  dim.  Since  then  the  dimness  has  gone  on  to 
increase.  Lately,  tho  vision  of  the  right  eye  has  become 
dim  ;  sho  requires  to  hold  the  book  as  near  the  left  eye  as 
two  inches  to  be  onabled  to  read  it.  With  the  right  eye 
can  still  read  distinctly  at  the  distance  of  six  or  eight 
inches.  On  examination,  tho  cornea  of  the  left  eye  is  seen 
to  be  conical.  Reflexion  of  the  light  by  tho  cornea  is 
very  striking.  A  little  below  the  middle  of  the  same 
cornea  there  are  two  very  minute  spots  of  opacity.  The 
cornea  of  the  right  eye  is  sbghtly  prominent,  and  reflects 
the  light  like  the  left  cornea,  but  in  a  less  degree.  She 
has  such  a  feeling  of  uneasiness  of  the  eyes,  that  it 
prompts  her  to  close  them  in  order  to  obtain  relief.  Some- 

times she  has  a  shooting  pain  in  the  temple,  sometimes 
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a  throbbing  in  tbe  eyeball.  Some  montbs  ago  used  to 

see  Bparks  of  fire  before  tbe  eyes;  this,  although  not 

quite  gone,  is  much  diminished. 

The  prognos  is  of  conical  cornea  is  unfavourable.  Some- 
times the  disease,  after  a  slight  degree  of  development,  has 

its  further  progress  arrested.  In  general,  however,  the 

sight  goes  on  to  become  more  and  more  confused  and indistinct. 

Treatment — In  entering  upon  this  part  of  the  subject, 
it  is  well  to  premise,  that  restoration  of  the  cornea  to  its 
natural  form  is  not  to  be  calculated  on.  The  only  indi- 

cations, therefore,  are  to  arrest  the  deforming  process  if 
possible,  and  to  provide  some  kind  of  glass  calculated  to 
compensate  the  malformation  of  the  cornea  ;  or  to  try  by 
an  operation  to  rectify  somewhat  the  disordered  optical 
condition  of  the  eye. 

As  a  means  of  arresting  the  deforming  process,  counter- 
irritation,  astringents  locally,  and  tonics,  or  iodine  in- 

ternally, have  had  some  equivocal  testimony  in  their 
favour.  So,  likewise,  repeated  evacuation  of  the  aqueous 
humour,  aud  pressure  over  the  closed  eyelids. 

As  to  glasses,  deep  concaves  afford  assistance  to  vision 
in  the  slighter  degrees  of  the  complaint,  but  are  useless 
in  the  more  developed  degrees. 

In  a  woman  about  seventy  years  of  age,  affected  at 
the  same  time  with  conical  cornea  and  cataracts,  Sir 
William  Adams  successfully  removed  the  latter,  and 
found  that  the  patient  could  afterwards  see  much  more 
distinctly  without  convex  glasses,  than  is  usual  for  those 
who  have  undergone  the  operation  for  cataract.  En- 

couraged by  this,  he  removed  the  transparent  crystal- 
line lens,  by  the  operation  of  division,  from  oue  of  the 

eyes  of  a  young  woman  affected  with  conical  cornea  in 
both.  The  ultimate  result,  he  says,  was  beneficial. 
Others,  however,  assert,  that  the  operation  does  no 
good,  which  theoretically  was  to  have  been  expected, 
as  a  concave  glass  was  likely  to  afford  all  the  assistance 
which  removal  of  the  lens  could  by  possibility  do. 

Dilatation  of  the  pupil  by  belladonna  has' been  said  to assist  vision.  This  it  may  do  by  allowing  the  rays  to enter  the  eye  through  the  less  deformed  circumference  of 
the  cornea.  In  the  second  of  the  above  cases,  however 
the  sight  became  dimmer  after  the  use  of  belladonna' Dilatation  of  the  pupil,  aided  by  stenopeic  spectacles  (v 
<0),  is  moro  effectual.    Mr.  Middlemore  first  proposed  to 
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apply  Adams'  operation  of  dislocating  the  pupil  to  cases 
of  conical  cornea,  in  order  to  bring  the  pnpil  from  behind 
the  apex  of  the  cone  to  opposite  a  less  deformed  circum- 

ferential part  of  the  cornea  ;  and  Mr-.  Tyrrell*  informs  us 
that  he  has  nut  it  in  practice  seven  or  eight  times,  and  in 
each  case  with  benefit,  which  in  two  especially  was  very 
considerable.  The  operation  consisted  simply  in  making 
a  puncture,  with  an  iris  knife  or  the  point  of  a  cataract 
knife,  through  the  cornea,  closo  to  the  sclerotica,  and  pro- 

lapsing a  portion  of  the  iris. 
Since  then,  the  operation,  variously  modified,  has  been 

practised  with  greater  or  loss  advantage  in  numerous 
cases.  The  additional  step  of  iridodesis,  or  ligature  of 
the  prolapsed  portion  of  iris,  introduced  by  Mr.  Critchett, 
has  imparted  greater  precision  and  effect  to  the  opera- 

tion of  dislocation  of  the  pupil  than  that  by  simple 
prolapse. 

The  operation  of  dislocation  of  tho  pupil  by  prolapse 
and  ligature  of  tho  iris  will  bo  described  below,  in  tho 
section  on  Ahtivicial  I'uriL.  Here,  it  is  to  be  observed, 
that  the  pupil  should,  in  general,  bo  dislocated  to  opposite 
tho  lower  and  inner  part  of  the  cornea,  that  it  should  ho 
entirely  withdrawn  from  behind  tho  apex  of  tho  cone,  and 
that  it  should  bo  made  rather  small,  by  prolapsing  a  con- 

siderable portion  of  tho  iris. 
Tho  reduction  of  the  pupil  to  a  slit  in  tho  direction  and 

of  the  whole  length  of  tho  vertical  diameter  of  the  cornea, 
by  prolapsing  tho  iris  at  its  upper  and  lower  margins, 
though  it  provides  for  an  improvement  in  the  definition 
with  which  vertical  lines  are  seen,  leaves  horizontal  fines 
as  indistinctly  seen  as  before.  The  reduction  of  tho  pupil 
to  a  horizontal  slit  by  prolapsing  the  iris  at  the  inner  and 
outer  margins  of  the  cornea,  on  the  other  hand,  though  it 
provides  for  horizontal  lines  being  better  soon,  leaves  the 
vision  of  vertical  lines  as  confused  as  before. 

2nd . — My  drop  Id  ha  Imia. 

The  cornea  is  more  increased  in  diameter  than  in  pro- 
minence, and  may  be  either  still  transparent,  or  cloudy, 

or  opaque. 

The  sclerotica  where  it  joins  the  cornea  is  distended, 

*  "  A  Practical  Work  on  the  Diseases  of  the  Eye,"  &c.  Vol.  i. 
p.  277.    Loudon,  1840. 
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thJ/j,  and  of  a  Mui>.h  i/,\,,ny.    The  eonjonz-tira  in  pe/-va>ied 

y&uisA  i-.bf//-.,  when  it  in  i/i'Uiu  wA\  from  wmimmuiuyt 

The  patient  ex j/<?n'eneeii  mi  uneawy  feelmg  of  <\v<4tni>ii!iii ■ 

difficulty  in  proportion  to  iU>  enlargement,    M iu*648  flMw ■ 

va'aAh  \j>  f.U' nX-n-jihU-Aw&it.    Total  MifldlMM  may  at  ia>ft 

•  .  .  ... 

I 

i 

.  •  ' 

U  not  BO  obviously  ami  regularly  »>o,  a*  t/;  bring  it  u/;/ier 
the  laat  weetion  of  the  preceding  cJxapter. 

Prtxfiiimii. — Tbi*  w  in  general  onfavourablo.    Bt0  di*- 

■ 

with  lerere  pain* 
From  great  fcize  the  eyeball  may  attain,  the  diOMfO 

baa  been  named  Cte-ey«,  or  Bophthalm//*.    The  eyeball,  in 

orbit,  Ktrctching  thft  eyelid*',  and  i*>  u>.uaJJv  more  or  lew; 
diworganiv-l. 

Treatment*—  Not  much  can  be  'Ion/;  in  th/:  way  of'  unAi- 

eye,  an<l  be  attended  by  «evere  pain,  and  especially 
•nonld  the  opposite  eye  begin  to  (sympathise,  it  wilJ  be 
ncwdnry  to  nave  recourse  to  the-  operation  of  abMMido 
of  flu  front  of  tho  eyeball,  or  sxdnon  of  th*  whole. 

Hydrophthalmia  sometimes  006im  congeni tally.  The cornea  w  at  the  Karats  time  opaque  or  cloudv. 
Congenital  hydrophthalmia,  with  opacity  of  the  cornea 

appears  to  be  a  sort  of  imperfect  development  ai  regards 
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the  opacity,  or  at  least  a  retention  of  the  foetal  character  of 
the  cornea ;  for  in  the  foetus  tho  cornea  is  opaque,  and 
hecomes  clear  only  towards  the  period  of  birth. 

In  some  instances  the  cornea  has,  with  the  growth  of 
the  child,  been  found  gradually  to  clear,  and  vision, 
though  myopic,  to  ho  acquired.  Mr.  Ware*  relates 
several  such  cases,  three  of  which  occurred  in  one  family. 
In  two  of  the  children  tho  opacity  was  quite  removed  in 
loss  than  a  year ;  in  the  third  tho  transparency  was  not 
complete  until  the  end  of  tho  second  year.  The  cornece 
remained  very  prominent,  and  the  vision  myopic.  In 
another  case  both  cornece  were  large,  prominent,  and  com- 

pletely opaque  at  liirth.  At  tho  end  of  nearly  three  years, 
tho  left  cornea  had  becomo  clear  enough  to  allow  the  per- 

ception of  largo  objects  ;  tho  opacity  of  the  right  cornea, 
though  diminished  round  the  circumference,  remained  at 
tho  centre  so  as  to  obscure  tho  greator  part  of  the  pupil. 
In  a  fifth  case,  similar  to  the  preceding,  improvement 
had,  at  the  end  of  a  year,  proceeded  so  far  in  ono  eye  that 
tho  circumference  of  the  cornea  was  quite  transparent, 
and  the  opacity  so  far  diminished  in  tho  centre  that  the 
pupil  eouid  he  seen.  Improvement  was  less  advanced  in 
tho  other  eye.  It  is  worthy  of  remark,  that  in  these 
cases,  the  clearing  of  the  cornea  proceeded  from  the  cir- 

cumference towards  the  centre,  a  course  similar  to  what 
is  observed  in  acquired  opacity  of  tho  cornea. 

3rd. — Posterior  sclerotic  staphyloma,  with  myopia.^ 

Posterior  sclerotic  staphyloma  has  its  scat  on  the  tem- 
poral side  of  the  entrance  of  tho  optic  nerve.  The  bulging 

sclerotica  is  lined  by  tho  retina  and  choroid — the  latter  in 
a  state  of  atrophy. 

Tho  retina,  in  the  region  of  tho  yellow  spot,  being 
thus  spread  out  at  an  increased  distance  behind  the  lens, 
near-sightedness  is  a  symptom  in  the  case. 

The  eyeballs  affected  with  posterior  sclerotic  staphyloma, 
in  consequence  of  their  elongation  from  behind  forwards, 
are  remarkably  prominent.  They  are  also  sluggish  in 
their  movements,  and  sometimes  fall  into  a  state  of  diver- 

gent strabismus. 

*  Observations  on  the  Treatment  of  the  Epiphora,  &c. ,  p.  2S5. 
London,  ISIS. 

t  Staphyloma  sclerotica  posticum,  of  Scarpa. — Sclerectasia  pos- terior. 
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The  characteristic  ophthalrnoscopical  appearance,  al- 
iadedto  at  p.  60,  of  a  crescentic  patch  of  whiteness,  em- 
I  racing  in  its  concavity  the  papilla  optica,  usually  at  the 
pmporal  and  lower  side,  is  owing,  we  have  seen,  to  an 
r;rophied  condition  of  the  choroid  at  the  place,  along  with 
:  retraction  of  it  from  the  temporal  side  of  the  papilla, 
3ruiitting  the  white  sclerotica  to  shine  through  tho 
iitina. 

Before  describing  in  further  detail  the  characters  of 

■osterior  sclerotic  staphyloma,  let  us  examine  the  state  of 
lie  eye  when  so  affected,  as  ascertained  by  post  mortem 
I  tamination. 

Morbid  anatomy. — The  following  dissection,  by  Scarpa, 
'ho  first  called  attention  to  posterior  sclerotic  staphyloma, 
ffords  a  good  picture  of  the  morbid  anatomy  of  the  dis- 

i  ise  in  an  advanced  stage  : — 
The  eye,  which  was  taken  from  the  body  of  a  woman 

>rty  years  of  age,  was  of 
a  oval  form,  and  somewhat 
irger  than  that  of  the  other 

:ide.     On  the  posterior  he- 
iis2>here,  and  to  the  tempo- 
Lai  side  of  the  entrance  of 

tie  optic  nerve,  the  sclero- 
:ca  was  bulged  out  like  a 
:  mall  nut.     As  the  cornea 
ud  humours  were  still  clear, 
aere  appeared,  on  looking 
lto  the  eye,  held  against  the 
ght,  an  unusual  brightness 
t  the  fundus,  owing  to  the 
-•ansparency  of  that  part  of de  sclerotica  which  was  the 
sat  of  the  staphyloma.  When 
he  eye  was  opened,  the  vi- 
[•uous   humour  was  found 
ntirely  fluid,  and  the  crys- 
xlline  lens  somewhat yellow- 
-h,  though  not  opaque. 
The  posterior  hemisphere  of  the  eyeball  having  been 
nmerscd  m  spirits  of  wine  mixed  with  a  few  drops  of ltrous  acid,  in  order  to  give  the  retina  consistence  and 
pacity,  it  was  distinctly  perceived  that  there  was  a  de- 
ciency  of  that  nervous  expansion  within  the  cavity  of  the 
;aphyloma ;  that  tho  choroid,  very  thin  at  this  place 

Fia.  57. 

The  bulging  on  tlie  temporal 
side  of  the  optic  nerve  is  here 
seen,  of  a  bluish-black. 
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was  destitute  of  its  pigment  and  of  its  usual  vascular  net- 
work; and  that  the  sclerotica,  particularly  at  the  apex  of 

the  staphyloma,  was  so  thin  as  scarcely  to  equal  the  thick- 
ness of  writing  paper. 

The  woman  had  lost  the  sight  of  the  eye  some  years 
before,  during  an  obstinate  ophthalmia,  attended  with 
severe  pain  in  the  head. 

The  inflammation,  -with  which  the  eye  had  been  affected, 
had  been  a  posterior  internal  ophthalmia  or  sclerotico- 
choroiditis,  whereby  the  sclerotica  and  choroid  having 
become  softened,  yielded  to  the  intra-ocular  pressure  occa- 

sioned by  the  increasing  accumulation  of  vitreous  fluid — 
this  increasing  accumulation  of  fluid  being  owing  partly 
to  the  internal  congestion  and  partly  to  the  cessation  of 
the  natural  resistance  which  should  have  been  offered  by 
tho  sclerotic  to  undue  accumulation. 

In  this  case,  the  retina,  had  become  destroyed  at  the 
place,  but  in  the  moro  common  and  less  advanced  degrees, 
tho  retina,  although  bulging  out  along  with  the  sclerotica 
and  choroid,  continues  to  retain  its  structure  and  sensi- 

bility. Eventually,  however,  degenerations  of  it  are 
liable  to  supervene  in  tho  region  of  the  yellow  spot,  the 
part  of  tho  retina  which  commonly  corresponds  to  the 
apes  of  the  staphylomatous  bulging. 

The  retraction  of  tho  choroid  from  tho  temporal  side  of 
tho  papilla  and  its  atrophy  in  the  region  of  the  staphylo- 

ma t mis  bulging  of  the  sclerot  ica  is  a  disl  inguishing  feature 
of  tho  disease.  The  atrophied  choroid  is  usually  closely 
applied,  but  not  adherent  to  tho  sclerotica.  Nothing  of 
its  structure  is  left  at  the  placo,  but  some  remains  of  its 
large  vessels  and  stromatic  pigment.  The  membrane  of 
tho  pigment  and  its  capillary  layer  have  disappeared. 

Ophthahnoscopical  appearances. — On  examining  an  eye 
affected  with  posterior  sclerotic  staphyloma  ophthalmo- 
scopically  by  the  inverted  image  process,  we  see  on  the 
temporal  side  really  (but  apparently  on  the  nasal  side)  of 
the  papilla  optica,  a  crescentic  shaped  strongly  reflecting 
whitish  patch  of  sclerotic  surface,  left  bare  by  the  retracted 
and  atrophied  choroid,  shining  through  the  rtti  ie.  (Fig- 58.) 

In  an  advanced  stage  of  the  disease,  the  choroid  having 
become  atrophied  to  a  greater  extent,  more  of  the  white 
sclerotica  is  exposed. 

The  -white  patch  of  sclerotica,  though  generally  on  the 
temporal  side  of  the  papilla  optica,  has  been  met  with  at 
the  upper  side — never  below.    It  has  been  found,  though 
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rarely,  all  round  the  papilla, 

greatest  extent  has  still  heen 
as  if  on  the  nasal  side). 

In  such  cases,  however,  its 
on  the  temporal  side  (seen 

Fia.  58.    Inverted  image  in  the  left  eye. 

The  degree  of  the  accompanying  alteration  in  the  form 
of  the  papilla  optica  is  necessarily  dependent  on  the 
situation  and  extent  of  the  staphyloma. 

The  papilla  optica,  by  being  involved  in  the  bulging 
out  of  the  sclerotica,  acquires  an  oblique  position,  so 
that  when  viewed  with  the  ophthalmoscope,  it  appears 
oval,  as  a  chcular  surface  does  when  viewed  obliquely. 
But  besides  this  apparent  shortening,  usually  of  the  trans- 

verse diameter  of  the  papilla,  there  is  a  real  shortening  on 
which  the  oval  outline  of  the  papilla  also  depends.  (See 
Fig.  21,  p.  60.) 

The  surface  of  the  papilla  is  moro  or  less  excavated. 
The  retina  at  the  place  corresponding  to  the  atrophied 
choroid  and  bulging  sclerotica  having  undergone  some 
extension,  it3  vessels,  although  still  seen  there  very  dis- 

tinctly, may  not  bo  so  tortuous  as  usual. 
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Besides  the  changes  of  structure  indicated  by  the 
ophthaknoscopical  appearances  just  described,  which  are 
the  most  characteristic  of  posterior  sclerotic  staphyloma, 
others,  the  effect  of  the  posterior  internal  ophthalmia, 
may  eventually  be  met  with,  such  as  extravasation  of 
blood,  deposits  of  pigment,  white  opacities  of  the  retina  in 
the  region  of  the  yellow  spot,  detachment  of  the  retina 
from  the  choroid  by  effused  serum,  grayish  flakes  in  the 
vitreous  humour,  &c.  In  moro  advanced  stages,  opacity 
of  the  lens  may  occur. 

Causes. — A  predisposition  to  posterior  sclerotic  staphy- 
loma appears  to  have  its  origin  or  starting-point  in  the 

persistence  of  a  foetal  condition  of  the  eye  pointed  out  in 
the  middle  of  last  century  by  Professor  Brendel  of  Goet- 
tingen,  and  more  particularly  described  by  Dr.  Yon 

The  right  and  left  eyeballs  of  a  seven-months'  foetus, 
showing  the  sclerotic  protuberance. 

Amnion  in  his  "  Questio  anatomico-physiologica  do  genesi 
et  nsu  macula'  luteas  in  retina,  oculi  humaui  obvire," 
(Vinaria\  1830,  4to.),  viiJ.,  a  protuberance  or  bulging  which 
the  sclerotica  hero  presents. 

Parts  arrested  in  development  are  afterwards  always 
more  ready  to  run  into  disease  or  degeneration.  In  such 
a  case,  tho  undeveloped  sclerotica  and  corresponding  part 
of  the  choroid  readily  become  congested,  and  the  bulging 
will  pass  into  actual  staphyloma,  which  will  go  on  gra- 

dually to  increase,  for  posterior  sclerotic  staphyloma, 
when  once  begun,  does  not  always  remain  stationary. 

It  is  to  be  remarked  that  the  congestion  of  the  choroid 
adjacent  to  the  atrophied  part  of  it,  is  the  result  of  the 
stoppage  of  the  circulation  in  the  atrophied  part,  not  the 
cause. 

State  of  Sight. — In  advanced  degrees  of  posterior  sclerotic 
staphyloma,  in  consequence  of  the  retina  becoming  impli- 

cated, to  the  extreme  near-sighteducss  characteristic  of 

Fio.  50. Fiq.  GO. 
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this  state  of  the  eye,  there  is  superadded  amblyopia, 
muscse  yolitantes,  photopsy. 

The  patient  complains  that  he  can  no  longer  see  dis- 
tinctly to  read  and  write.  There  is  a  glimmering  dimness 

over  the  letters,  which  appear  as  if  broken  or  deficient 
here  and  there.  Straight  lines  may  appear  as  if  curved, 
owing  to  the  unevenness  with  which  the  rotina  is  spread 
out  in  the  region  of  the  yellow  spot. 

The  still  sensitive  part  of  the  retina  having  become  very 
circumscribed,  the  field  of  view  is  proportionally  reduced, 
so  that  the  patient  in  reading  can  see  a  word  or  two  at  a 
time,  only  if  the  print  be  small ;  but  if  large,  a  letter  or 
two  only  at  a  time.  Even  this  small  amount  of  sight  may 
be  suddenly  lost  by  further  implication  of  the  retina  from 
effusion  of  blood,  or  some  other  deteriorating  cause  in  the 
region  of  the  yellow  spot. 

Fixed  rnuscte  are  seen  owing  to  insensible  spots  of  the 
retina  arising  from  atrophy,  detachment  from  serous  or 
bloody  effusion,  extravasation  of  blood  into  the  tissue  of 
the  retina,  or  the  like. 

Treat  incut. — The  attending  near-sightedness  is  to  be 
corrected  by  the  use  of  appropriate  concave  glasses.  See 
infra,  Myopia. 

As  there  is  a  tendency  to  internal  congestion,  great  care 
should  be  taken  to  guard  against  a  stooping  position,  and 
prolonged  exertion  of  the  sight. 
The  inflammation  which  is  liablo  to  supervene,  is 

sclerotico-choroiditis  or  posterior  internal  ophthalmia  with 
serous  effusion  (p.  233). 

4th. — Detachment  of  the  retina  from  the  choroid  by  serous 
effusion  between  the  two  membranes.* 

The  form  of  hydi  ophthalmia  here  to  be  noticed  is  that 
in  which  there  is  effusion  of  fluid  between  the  choroid 
and  retina,  separating  the  latter  from  the  former,  and 
causing  it  to  bulge  forward  in  the  vitreous  humour,  now 
in  a  dissolved  state. 

By  means  of  the  ophthalmoscope,  and  even  by  oblique 
illumination, — this  bulging  forward,  as  also  a  tremulous 
undulating  movement  of  the  retina,  with  dark-coloured 
veins,  apparently  bioken  in  their  courso  on  its  surface,  is 

*  Su  I '-retinal  dropsy. 
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distinctly  seen  in  the  dissolved  vitreous  body,  as  repre- 
sented in  the  annexed  figure,  reproduced  from  p.  58. 

a.  Tbc  bulging  retina,    b  b.  Deposits  of  pigment. Fio.  \\. 

Sometimes  the  detached  retina  presents  small  patches 
of  oxtravasated  blood. 

As  above  stated  (p.  58),  it  is  tho  lower  half  of  the 
retina  which  is  most  commonly  found  detached.  In  more 
advanced  cases,  tho  detachment  extends  upwards  on  either 
sido  of  the  papilla..  The  inner  and  upper  parts  of  the 
retina  remain  longer  unaffected.  Visual  sensibility  may 
be  still  possessed  by  the  undetached  portion  of  the  retina. 

By  tho  pressure  of  tho  increasing  accumulation  of  fluid 
between  the  choroid  and  retina,  tbe  vitreous  humour  is 
liablo  eventually  to  become  wholly  absorbed.  The  result 
is  coarctation  of  tho  retina  into  tho  form  of  a  funnel, 
having  its  base  at  tho  lens,  and  its  apex  at  the  entrance 
of  the  optic  nerve.  The  retina  thus  crumpled  together 
appears  as  an  opaque  body  behind  the  dilated  ptipd,  and 
has  been  mistaken  sometimes  for  cataract,  sometimes  for 
fungous  disease  of  the  eye. 

Detachment  of  the  retina  by  serous  effusion  between  it 
and  the  choroid  often  comes  on  without  any  other  symp- 

tom than  that  tho  patient  finds  ho  cannot  see  the  upper 
part  of  the  field  of  view,  perhaps,  and  that  what  he  sees 

adjacent  to  this  appears  curved,  broken,  or  askew.  "When the  separation  is  moro  extensive,  the  field  of  view  is  cor- 
respondingly reduced. 
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There  can  be  no  doubt  that  in  some  cases  tbo  loss  of 

sight  has  come  on  suddenly,  from  which  it  is  to  be  inferred 
that  the  effusion  causing  detachment  of  the  retina  has 
been  of  sudden  occurrence.  In  other  cases,  the  patient 

'having  discovered  the  loss  of  sight  of  the  eye  only  by 
chance,  there  is  no  knowing  how  long  it  may  previously 
have  existed. 

Sometimes  when  first  detected,  the  defect  of  sight  and 
the  detachment  of  the  retina  on  which  it  depends  are  not 

•great. 
The  progress  of  the  separation  of  the  retina  may  come 

rto  a  standstill,  and  consequently  the  further  impairment 
of  the  sight,  but  this  is  usually  only  for  a  time.  An 
increased  effusion  of  serum  and  further  separation  with 
corresponding  loss  of  sight  eventually  take  place,  some- 

times slowly,  sometimes  quickly. 
Some  degree  of  softening  of  the  eyeball  often  co-exists. 

Though  'there  is  not  any  symptom  of  inflammation  at 
irst,  posterior  internal  ophthalmia  in  a  marked  degree 
nay  supervene  and  hasten  on  the  disease  to  the  advanced 
rtage  above  described,  in  which  the  whole  retina  is 
rumpled  together  into  a  cord  extending  from  the  pajiilla 
o  the  ciliary  zone. 
One  eye  being  affected,  there  is  reason  to  fear  that  tho 

ther  will  share  the  same  fate. 

Cases  illustrative  of  the  symptoms  and  diagnosis. — A  lady, 
t.  68,  relates  that  four  months  ago  the  glass  fell  out  of 
he  right  eye  of  her  spectacles,  whereujion  she  discovered 
iat  she  could  not  see  with  the  left  eye.  She  had  not  had 
reviously  any  pain  over  the  eyebrow  or  in  the  eye,  or 
ideed  any  sensation  to  direct  attention  to  the  left  eye. 

"sed  to  be  subject  to  biliousness.  Has  had  sciatica.  Is 
"  a  gouty  family,  and  lias  gouty  enlargements  of  the 
lints  of  the  fingers.  Has  suffered  from  piles.  Has  been 
;herwise  healthy. 
When  the  defect  of  sight  was  first  discovered,  the  left 
re  could  still  see  outwards.  Gradually  the  dimness 
>rcad  all  over  the  field,  except  a  little  of  the  lower  part, 
hich  can  still  be  seen  on  throwing  the  head  backwards. 
An  undulating  luminous  appearance  is  seen  before  the 
ft  eye,  even  when  shut. 
Pupil  of  the  left  eye  sluggish ;  that  of  the  right  aotive. 
The  pupil  of  the  left  eye  having  been  dilated  by  atropia, 
found,  on  examination  with  the  ophthalmoscope,  that 
e  lower  and  temporal  half  of  tho  retina  was  pushed 
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forward  into  the  vitreous  humour,  appearing  as  a  greyish 
semi-transparent  undulating  film,  with  dark  vessels  on  it. 

Some  months  after  the  consultation  and  examination  of 
the  left  eye  now  mentioned,  I  again  saw  the  lady  on 
account  of  an  attack  of  erysipelatous  inflammation  of  the 
right  eye.  This  ophthalmia  duly  subsided  under  the 
requisite  treatment.  The  left  eye  continued  as  before. 
On  seeing  the  elevation  of  the  conjunctiva  by  serous  effu- 

sion behind  it,  the  idea  of  an  analogy  with  the  separation 
of  the  retina  in  the  other  eye  by  serous  effusion  between 
it  and  the  choroid  could  not  help  occurring  to  my  mind. 

A  lady,  cot.  38,  relates  that  about  six  months  ago  she 
noticed  crowds  of  motes  like  grains  of  soaked  sago  float- 

ing before  tho  right  eye.  Of  late  some  small  dark  specks 
havo  appeared  among  them.  The  motes  appear  lighter 
in  the  dark. 

"Within  tho  last  two  or  three  weeks,  discovered  that  the 
sight  of  tho  right  eye  is  so  imperfect  that  she  cannot  see 
anything  except  what  is  seated  to  the  right  and  below. 

About  two  or  three  months  ago  the  eye  was  accidentally 

struck  by  her  husband's  elbow. 
Pupil  of  right  eye  small  and  very  sluggish.  That  of) 

tho  left,  natural.    Sight  of  tho  left  eye  good. 
Subject  to  headaches,  and  has  often  had  pains  in  the 

right  eye  extending  to  tho  back  of  the  head.  Has  had 
haemoptysis. 

Tho  pupi]  having  been  dilated  by  atropia,  the  extent  of 
tho  field  of  vision  was  enlarged. 

On  examination  with  the  ophthalmoscope,  I  found  the 
upper  and  left  half  of  tho  fundus  natural,  but  the  retina 
pushed  forward  from  the  lower  and  right  half.  The  de- 

tached retina  was  bluish-white,  with  vessels  on  its  surface. 
A  gentleman  cannot  see  with  his  right  eye  objects 

distinctly  in  the  upper  part  of  the  field  of  view.  Sees 
them  askew,  and  observes  an  undulating  coloured  corrus- 
cation  before  the  eye. 

Discovered  this  defect  of  the  sight  of  the  right  eye  two 
or  three  years  ago  by  not  being  able  to  get  sight  of  the 
bird  with  it,  when  out  rook-shooting  one  day.  The  sight 
has  been  gradually  becoming  sbghtly  more  impaired  than 
it  was  when  the  defect  was  first  noticed. 

Causes. — Eeference  has  been  above  (p.  64)  made  to  the 
case  of  a  gentleman  who  had  one  eye  hypermetropic,  the 
other  myopic,  and  who  lost  tho  sight  of  the  latter  eye  in 
consequence  of  sejiaration  of  the  retina  by  serous  effusion 
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between  it  and  the  choroid.  This  is  an  event  very  liable 

to  happen  in  advanced  cases  of  posterior  sclerotic  staphy- 
loma such  as  this  was.  Dr.  Donders  relates  a  curious 

case  of  a  girl  aged  15,  affected  with  a  high  degree  of 
myopia,  suddenly  crying  out  with  joy  that  she  could 
recognise  the  people  at  the  other  side  of  the  street.  But 
her  joy  was  of  short  duration,  for  in  three  days  the  eye 
had  become  quite  blind  from  complete  detachment  of  the 
retina.  The  temporary  farsightedness  had  been  owing  to 
the  retina  not  having  at  once  lost  its  sensibility  at  the 
time  that  it  was  detached,  and  to  its  being  pushed  forward 
by  the  effusion  to  a  position  to  receive  the  focus  of 
parallel  or  slightly  divergent  rays. 

The  projection  of  the  retina  forward  indicates  diminu- 
tion in  the  quantity  of  vitreous  body,  and  the  undulatory 

movements  of  the  folds  of  the  retina  indicate  that  the 
vitreous  is  in  a  fluid  state. 

Atrophy  of  the  vitreous  body  is  a  condition,  therefore, 
which  must  precede  well  marked  detachment  of  the  retina 
from  the  choroid. 

Blows  on  the  eye,  erysipelas  of  the  face,  albuminuria, 
&c,  have  appeared  in  some  cases  to  have  been  the  cause 
of  detachment  of  the  retina. 

Prognosis. — This  is  in  the  highest  degree  unfavourable. 
General  treatment. — The  removal  of  any  posterior  in- 

ternal congestion  that  may  exist,  is  the  means  we  must 
look  to,  for  arresting  further  effusion  between  the  choroid 
and  retina,  and  promoting  the  absorption  of  what  may 
have  taken  place.  But  it  is  only  in  a  very  early  stage  of 
the  disease  that  we  can  venture  to  entertain  hopes  of  such 
an  event. 

Treatment  by  operation.- — In  the  cases  in  which  there  is 
already  coarctation  of  the  retina,  with  the  atrophied 
vitreous  body  within,  and  accumulation  of  fluid  without, 
causing  great  distension  and  pain,  evacuation  of  the  fluid 
by  puncture  of  the  sclerotica  and  choroid  about  half  an 
inch  behind  the  margin  of  the  cornea,  has  been  had 
recourse  to  with  advantage  for  the  purpose  of  relieving 
,he  distension  and  pain,  but  not  with  any  expectation  of 
restoring  sight. 

In  the  less  advanced  cases  of  partial  detachment,  an 
iperation  has  recently  been  tired,  winch  consists  in 
naking  an  opening  in  the  detached  retina  by  puncture 
;o  as  to  permit  the  sub-retinal  fluid  to  mingle  with  tho 
atreous,  in  the  hope  that  then  the  retina  might  fall  back X  2 
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again  into  apposition  with  the  choroid.  In  this  case,  it 
will  be  observed  that  it  is  not  the  object  to  give  issue  to 
the  sub-retinal  lluid,  though  evacuation  of  some  may  take 
place  in  the  course  of  the  operation. 

Spontaneous  perforation  of  the  detached  retina  has  been 
sometimes  found  to  have  taken  place  with  the  apparent 
effect  of  arresting  the  progress  of  the  detachment.  Such 
cases  give  encouragement  to  this  operation  of  puncturing 
the  detached  retina. 

The  actual  result  of  the  operation  in  some  cases  has 
been  the  falling  back  of  tho  retina  more  or  less  closely 
into  apposition  with  tho  choroid,  and  improvement  of  the 
sight  as  respects  extent  of  field  and  clearness  of  percep- 

tion. This  improvement,  however,  has  often  not  been 
permanent. 

Still,  no  bad  effect  has  followed  the  operation,  either  as 
regards  unduo  inflammation  or  further  deterioration  of 
sight.  Of  course,  as  long  as  an  eye  is  serviceable,  we 
ought  not  to  think  of  operating. 
Mr.  Bowman  has  published  some  cases  in  which  he 

operated  by  puncturing  the;  retina  from  behind  forward, 
and  then  slitting  or  tearing  it  up.  Dr.  vou  Graefe,  the 
original  author  of  the  operation,  has  relinquished  this 
mode  of  procedure,  thinking  thai  it  involves  greater  risk 
of  mechanically  increasing  tho  detachment  and  even  of 
wounding  tho  posterior  surface  of  the  lens,  while  the 
movements  of  tho  needlo  are  much  less  effective  than 

when,  on  an  opposite  principle,  the  retina  is  divided  from 
before  backwards.  The  instrument  Dr.  von  Graefe  em- 

ploys is  a  double-edged  sharp-cutting  needle,  with  the 
neck  thick  enough  to  fill  the  wound  so  as  to  prevent  the 
oscapo  externally  of  the  fluid. 
The  pupil  is  to  bo  brought  under  the  influence  of 

atropia,  and  the  eye  firmly  fixed. 
For  the  wound  it  is  best  to  choose  a  point  on  the  outar 

hemisphere,  unless  the  situation  of  the  detachment  de- 
mands othorwiso,  for  whilst  the  retina  should  be  divided 

from  before  backwards,  the  puncture  should  be  made  in 
the  meridian,  corresponding  to  the  most  prominent  part 
of  the  detachment.  The  needle  is  entered  at  the  distance 
of  from  four  to  five  lines  behind  the  corneal  margin,  and 
]  lushed  on  peipendicularly  in  the  vitreous  chamber  for 
about  half  an  inch.  Tho  point  of  the  needle  is  then  to 
be  directed  towards  the  fundus  by  a  lever  movement  of 
its  handle  forwards.    One  of  its  edges  being  then  turned 
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against  the  detached  retina,  the  projecting  part  of  that 
membrane  is  divided  in  the  act  of  withdrawing  the  instru- 

ment.   Care  is  to  be  taken  not  to  wound  the  choroid. 

In  reference  to  the  principle  of  this  operation,  it  is  to 
be  observed  that  the  vitreous  body  being  in  cases  of 
detached  retina,  atrophic  and  fluid,  any  falling  back  of 
the  retina  into  apposition  with  the  choroid  must  depend 
in  a  great  measure  on  the  circumstance  whether  or  no 
diffusion  of  the  sub-retinal  fluid  takes  place  into  the 
vitreous. 

oth. — FLemophthahnus. 

Extravasation  of  blood  under  the  conjunctiva  has  been 
named  Kasmophthalmus  externus,  in  contradistinction  to 
effusion  of  blood  within  the  eye,  which  has  been  named 
Hcemophthalmus  irdernus. 
Hoeinophthahnus  externus,  called  also  conjunctival  ecchy- 

mosis,  may  be  occasioned  by  various  causes,  such  as  blows 
on  the  eye  or  its  neighbourhood,  efforts,  purpura.  Its 
occurrence  in  connection  with  inflammation,  has  been 
above  noticed  (p.  106).  Sometimes  it  occurs  without  any 
evident  cause. 

Treatment. — Left  to  itself,  the  blood  is  gradually  ab- 
sorbed ;  but  the  absorption  appears  to  be  hastened  by  the 

application  of  some  irritating  collyrium  to  the  conjunc- 
:  tiva. 

Effusion  of  blood  within  the  eye  falls  to  be  considered 
under  the  two  heads  of  Scemophthalmus  interims  anterior 
and  Hcemojihthcdmus  interims  posterior.* 

Hcemopldhahnus  interims  anterior. — The  appearance  pre- 
sented in  hpemophthalmus  intemus  anterior,  is  blood, 

m  greater  or  less  quantity,  in  the  anterior  chamber. 
{Hypohcema). 
Hsemophthalmus  internus  anterior,  when  not  the  im- 

Tiediate  result  of  injury  or  operation,  most  generally 
iccurs  in  eyes  already  in  an  unhealthy  state  from  previous 
njury  or  inflammation.  It  sometimes  supervenes  in  the 
sourse  of  internal  ophthalmia  (p.  123);  and  in  cases  of 
females  affected  at  the  same  time  with  amenorrhcea,  it 

*  General  extravasation  of  blood  in  the  eye  from  injury  will  be onsiderwl  below  under  the  head  of  Injuries  of  the  Eye. 
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has  been  observed  to  recur  about  the  menstrual  period. 
Hsemophthalnius  interims  may  take  place  in  consequence 
of  unusual  bodily  exertion — no  evident  cause  operating 
directly  on  the  eye — and  afterwards  recur  repeatedly  and 
even  periodically.  In  purpura  haeniorrhagica,  an  effusion 
of  blood  has  occurred  within  both  eyes. 

Treatment. — The  effused  blood  is  in  general  readily 
absorbed,  and  considered  by  itself  alone,  requires  no 
interference,  unless  the  chambers  of  the  eye  be  very 
much  distended,  when  a  puncture  of  the  cornea  maybe 
required  to  give  it  issue. 

Hcemophthalmus  interims  posterior. — In  the  forms  of 
hsemophthalmuB  just  described,  the  effused  blood  is  seen 
at  a  glance.  Besides  these,  however,  extravasations  occur 
at  the  bottom  of  the  eye.  A  symptom  of  this  is  sudden 
failure  of  sight,  which  is  occasioned  either  by  pressure  on 
the  retina,  or,  the  extravasation  being  in  the  vitreous 
Inn,  lour,  by  the  obstruction  to  the  passage  of  the  light. 

Such  extravasations  are  objectively  recognised  only  by 
means  of  the  ophthalmoscope  (pp.  55,  60,  124,  et  seq.). 

As  conjunctival  ecchymosis  sometimes  presents  itself  in 
connect  ion  with  inflammation,  sometimes  without  any 
evident  cause  (]>.  309),  so  the  extravasations,  just  referred 
to,  come  on  :  some  in  the  courso  of  posterior  internal  in- 

flammation— some,  without  any  apparent  cause,  acting 
on  the  eye. 

Externally,  the  eyo  may  seem  unaltered,  and  the  pupil 
moveable. 

The  patient  suddenly  finds  the  field  of  vision  obscured 
either  in  whole  or  in  part — perhaps  in  the  morning  in 
gotting  up.  He  may  have  previously  had  pains  in  the 
head,  pain  and  weight  in  the  eye,  and  transient  distur- 

bance of  sight.  He  may  have  previously  been  making 
great  bodily  exertion,  or  have  had  a  fit  of  vomiting. 

On  investigating  the  state  of  health  of  the  patient,  some 
general  complaint,  such  as  disease  of  the  heart,  will  pro- 

bably be  discovered  predisposing  to  the  extravasations. 
Extensive  extravasations  with  failure  of  sight — often 
occurring  suddenly  in  heart  disease — constitute  what  has  j 
been  called  apoplexy  of  the  retina. 

Extravasation  in  the  vitreous  humour. — This  may  some-  j 
times  be  detected  by  oblique  iUirmination  without  the  aid 
of  the  ophthaknoscope. 
Under  the  ophthalmoscope  a  deep-seated  dark-brown 



IIJEMOPIITHALMUS. 311 

opacity,  denser  at  the  lower  part  of  the  eyeball,  intervenes 
to  prevent  the  fundus  being  seen.  After  absorption  has 
taken  place  to  some  degree,  the  fundus  becomes  visible, 
.but  there  may  remain  flakes  and  filaments  of  a  rusty 

F  yellow  or  dark  red-brown  colour  suspended  in  the  vitreous. 
The  subjective  appearance  to  the  patient  is  as  if  there 

\was  a  dark  ball  of  a  reddish  or  greenish  tinge  in  the  field 
of  vision. 

Extravasations  of  blood  implicating  the  retina. — These 
.may  have  their  seat  on  its  anterior  surface  or  in  its  sub- 

stance, and  usually  present  themselves  around  the  pupilla 
and  in  the  course  of  venous  ramifications. 

After  a  time,  the  spots  of  extravasation  become  altered 

in  appearance,  assuming  a  reddish-brown  colour  at  the 
circumference,  and  may  become  surrounded  with  a  whitish 
border  from  exudation. 

Fig.  1,  Table  VIII.,  of  Liebreich's  Atlas  der  Ophthalmo- 
scopic, represents  a  case  of  haemorrhage  of  the  retina  in  a 

I  man  of  71,  with  arterio-sclerosis  and  hypertrophy  of  the 
left  ventricle. 

The  patient  found,  on  waking  one  morning,  the  sight 
of  the  left  eye  gone.    Fouiteen  days  after,  when  he  con- 

sulted Dr.  Liebreich,  he  could  only  with  difficulty  distin- 
guish fingers  held  before  him,  to  one  side.    Under  the 

I:  ophthalmoscope,  irregular  ecchymoses,  which  appeared  to 
If  implicate  all  the  layers  of  the  retina,  were  seen  at  the 
if  bottom  of  the  eye,  and  extending  to  the  circumference. 
II  Among  the  large  patches  small  red  points  of  extravasation 
4  were  interspersed. 

The  arteries  appeared  in  some  parts  quite  empty  of 
)|  blood,  and  changed  into  whitish  cords;  in  other  parts, 

they  were  filled  with  coagula  at  intervals.  The  circula- 
tion was  free  only  in  some  branches.  The  veins  also  were 

for  the  most  part  empty  of  blood.  Only  one  branch  pre- 
sented any  appearance  of  being  normally  filled. 

In  old  persons,  absorption  of  extravasated  blood  is  very 
slow  of  taking  place,  and  with  the  vessels  in  such  a  state 
as  they  were  in  this  case,  it  is  never  complete. 

Fig.  3  of  the  same  plate  represents  ha?morrhage  and 
fatty  degeneration  of  the  retina  in  a  case  of  arterio- 

sclerosis and  hypertrophy  of  the  left  ventricle. 
The  patient,  a  man  aged  64,  had  been  labouring  for  a 

period  of  four  years  under  a  high  degree  of  amblyopia, 
steadily  increasing.  The  retinal  arteries  were  slender, 
md  some  quite  obliterated.    The  veins  were,  in  some 
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parts  of  their  course,  elongated  and  nearly  empty 
blood,  while  the  small  branches  were  distended  and  to 
tuous.  Small  striated  extravasations  were  seen  in  t 
nervous  layer,  and  a  large  smooth  extravasation  on  t 
inside  of  the  retina.  There  was  an  extension  of  extrav 
sation  into  the  vitreous,  where  the  blood  had  becon 
black.  The  white  spots  of  the  retina  were  probab 
produced  partly  by  fatty  degeneration,  partly  by  scleras 
of  the  nerve-fibres. 

The  patient  died  of  apoplexy. 
Fig.  2  of  the  same  plate  represents  a  case  of  haemoi 

rhage  of  tho  retina  in  consequence  of  cessation  of 
mouses. 

A  woman,  45  years  of  age,  used  to  menstruate  cop~ 
ously.  After  tho  menses  had  ceased,  she  one  day  suddenl 
felt  as  if  something  had  come  over  the  left  eye,  obscurin 

tho  middle  i>l'  tlif  field,  but  leaving  the  circurnferene 
clear.  She  had  al  the  same  time  buzzing  in  the  ear 
vertigo,  and  nausea  for  some  hours. 

On  making  an  ophthalmoscopic  examination  five  day 
after,  several  small  round  extravasations  were  observe 

in  tin'  posterior  nerve-stratum  of  the  retina,  and  striate 
ones  in  the  anterior  norve-stratum.  In  tho  region  of  th 
yollow  spot  thoro  was  a  large  extravasation  in  tho  pos 
tenor  nerve-stratum.  This  spot,  of  the  shape  of  half  a 
oval,  was  completed  into  a  whole  oval  by  an  opaque  con 
dition  of  tho  adjacent  part  of  tho  retina,  supposed  by  Lie 
broich  to  be  owing  to  effusion  of  a  clear  fluid  betwee 
tho  retina  and  choroid. 
Under  derivative  treatment,  the  smaller  extrava 

sations  and  this  watory  effusion  became  absorbed  in  th 
course  of  a  few  wooks.  The  largo  extravasation  dis 
appeared  in  the  courso  of  some  months,  being  absorbe 
from  periphery  to  centre.  Tho  sight  improved  in  pro 
portion.  Eventually  the  extravasations  all  disappeared, 
and  the  sight  became  as  good  as  before. 

Choroidal  extravasations  of  blood. — Here  the  ecchy- 
motic  patches,  which  are  more  or  less  diffused,  are  seen 
lying  behind  the  level  of  the  retinal  vessels.  They  may 
bo  seated  at  the  surface,  in  the  substance,  or  behind  the 
choroid. 

At  first  they  are  dark  red  in  the  centre,  and  brighter 

at  the  edges*.  After  a  time  they  are  found  to  be 
yellowish  or  light  brown.  As  the  blood  is  absorbed,  the 
part  of  the  choroid  involved  becomes  atrophied,  and  the 
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sclerotica  appears  through  as  a  white  spot.  The  edges  of 
the  adjacent  still  unaffected  part  of  the  choroid  are  very 
dark  from  an  increased  deposit  of  pigment. 

Extravasations  of  blood  from  the  choroid  sometimes 

)reak  through  the  retina  into  the  vitreous. 
Prognosis. — Although  the  blood  in  posterior  internal 

isemophthalmus  may  bo  absorbed,  and  the  sight  re- 
covered, new  extravasations  are  always  liable  to  take 

)lace  ;  and  this  constitutes  the  great  danger  of  the  com- 
plaint, for  disorganisation  of  the  vitreous,  retina,  and 

:horoid,  is  the  eventual  result  of  frequent  attacks. 
Treatment. —  If  the  hcemophthalmus  be  dependent  on 

nflammation,  the  treatment  of  the  latter  is  the  proper 
.reatment  of  the  former.  If  dependent  on  some  general 
:omplaint,  that  is  to  be  attended  to.  But  in  any  case  the 
reatment  should  comprise  rest,  leeches  in  the  neighbour - 
lood  of  the  eye,  cold  applications,  and  aperients. 

To  the  account  of  hremophthalmus  now  given,  I  add, 
>y  way  of  postscript,  the  following  case  of  disease  of  the 
ddneys,  with  extravasations  of  blood  in  various  organs, 
>ut  especially  in  and  around  the  eyes. 
A  sempstress,  aged  19,  was  admitted  into  Univer- 

ity  College  Hospital,  with  great  protrusion  of  the  left 
yeball,  over  which  the  upper  lid,  livid  from  ecchymosis, 

'as  tensely  stretched.  The  ocular  conjunctiva  was  raised 
p  in  the  form  of  chemosis  by  extravasated  blood,  and 
rotruded  between  the  eyelids.  The  sight  was  totally 
ist.  The  protrusion  of  the  eyeball  and  loss  of  sight 
ime  on  two  days  before  admission.  The  right  eye  was 
ot  affected.  The  patient  was  very  pale-looking. 
Past  history  of  the  case,  drawn  up  by  Mr.  Eingrose, 

)hthalmic  surgeon's  assistant. — About  two  months  ago, 
)th  eyes  became  bloodshot.  The  left  was  the  first  af- 
cted,  but  whilst  it  got  well  the  vision  of  the  right 
imained  dim.  For  this  the  patient  was  treated  at  a 
rblic  institution,  but  without  benefit. 
Has  been  subject  to  bleeding  from  the  nose  since 
Lildhood,  and  about  a  month  ago  lost  a  great  deal  of 
ood  in  this  manner.  Menstrual  discharge  first  ap- 
lared  when  she  was  between  sixteen  and  seventeen 
iars  old,  and  was  very  profuse,  but  latterly  it  has  not 
•en  nearly  so  much.  Has  suffered  from  headaches  for 
e  last  three  or  four  years,  chiefly  over  the  brow ;  but 
tely  the  pain  has  extended  to  the  back  of  the  head. 
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Has  been  subject  to  cold  feet,  and  bas  frequently  fainte 
at  ber  work.    Tbe  urine  bas  been  very  high-colour' 
with  a  thick  sediment  at  tbe  bottom  of  tbe  utensil.  Sh 
bas  frequently  complained  of  pain  across  tbe  kr 
Parents  are  botb  bealtby. 

Wben  I  first  saw  the  patient  the  day  after  ber  admislj 
sion,  I  found  that  the  right  eye  had  become  sbghtlj affected  also. 

I  incised  the  chemosed  and  protruding  ocular  conjunct 
tiva  of  the  loft  eye,  and  likewise  sbt  up  the  upper  eyeliq 
to  relieve  the  eyeball  from  tho  pressure  it  Avas  subjected 
to.  This  immediately  afforded  the  patient  considerably relief. 

Tho  following  day's  report  states  that  the  patient  doei 
not  suffer  so  much  pain  ami  has  had  a  tolerable  nigh.t| 
but  complains  of  dimness  of  sight  of  right  eye. 

Nexl  night  difficulty  of  breathing  came  on,  and  at  mj 

visit  the  following  day  1  found  tho  patient  blind  of  bot" 
eyes. 

Tho  difficulty  of  breathing  went  on  increasing,  and 
death  took  place  tho  same  night. 

On  examination  of  the  body  after  death,  which  wad 
conducted  by  Dr.  Ringer,  erelm noses  were  found  in  thd 
skin  of  the  anus  and  legs,  tbe  aura  mater,  the  lungs,  the, 
heart,  tho  aorta,  and  sploon. 

The  kidneys  were  natural  in  size,  but  of  lighter  color 
than  usual.  Tho  capsule  peeled  off  much  too  easdy.  Or 
section,  tho  cortical  substance  was  found  much  atrophied.! 
Under  tho  microscope,  fatty  degeneration,  atrophy  on 
the  Mnlpighian  bodies,  and  an  increased  amount  ofl 
fibrous  (issue,  were  observed.  Tbe  urine  drawn  fror. 
the  bladder  after  death,  showed  a  considerable  quantit 
of  albumen. 

The  following  were  the  results  of  tbe  dissection  I  madel 
of  the  eyes : — 

Left  eye. — There  was  extravasation  of  blood  in  tl 
cellular  tissue  between  the  ocular  capsule  and  sclerotica 
and  between  the  sclerotica  and  conjunctiva.  There  was 
also  ecchyinosis  in  the  substance  of  the  upper  eyelid  next 
the  tarsus.  On  examination  of  the  exterior  of  the  eye- 

ball, points  of  extravasations  were  seen  at  the  exit  of  the 
vense  vorticoste.  Extravasated  blood  was  found  between 
the  sclerotic  and  choroid  ;  and  there  was  serous  effusion  I 
between  the  choroid  and  retina,  in  consequence  of  which  | 
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ie  retina  was  pressed  together  into  a  string  of  folds, 
dnlst  the  vitreous  hnmonr  had  become  absorbed.  The 
iside  of  the  retina,  both  at  its  fundus  and  anteriorly, 
resented  spots  of  extravasated  blood.  The  lens,  ins, 
ad  cornea  were  not  much  altered.  There  was  no  extra- 
asation  in  the  optic  nerve. 

Eight  eye. — The  sight  of  this  eye,  as  above  mentioned, 
-as  quite  lost  before  death.  There  was  no  protrusion, 
ad  no  extravasation  within  the  ocular  capsule ;  but 
lere  was  slight  extravasation  at  the  points  of  exit  of  the 
enae  vorticosje,  as  in  the  left  eye.  As  in  the  loft  eye 
Iso,  there  was  extravasation  between  the  sclerotic  and 
aoroid,  though  in  a  less  degree.  There  was  also  serous 
Tusion  between  the  choroid  and  retina,  but  the  retina 

•as  not  pressed  together  as  in  the  left  eye.  Extra- 
asated  spots  were  observed  on  the  inner  surface  of  the 
atina  at  its  fundus.  The  vitreous  humour  was  yellowish 

•om  slight  intermixture  with  extravasated  blood. 

6th. — Hydatid  (cysticercus  celluloses)  within  the  eyeball.* 

At  the  time  when  the  last  edition  of  this  treatise  was 

lblished,  five  cases  at  least,  in  which  a  living  hydatid, 
;  Dating  free  in  the  aqueous  humour,  was  observed,  had 
:en  recorded.  In  a  sixth  case,  a  hydatid  was  dis- 
■.arged  through  an  incision  in  the  cornea,  made  for  the 
rrpose  of  evacuating  the  aqueous  humour ;  but  its 

dstence,  while  actual!}'  within  the  eye,  was  not  recog- 
sed.  in  consequence  of  opacity  of  the  cornea  from 
•j'onic  inflammation. 
In  the  first  case,  which  is  recorded  by  Dr.  W.  Soem- 
ering  (Isis  von  Oken,  1830),  and  the  subject  of  which 
as  a  healthy  girl  of  eighteen,  the  hydatid  was  dis- 
■vered  soon  after  an  ophthalmia.  The  subject  of  the 
•cond  case,  which  occurred  in  1833,  and  which  was  first 
'scribed  by  Mr.  Logan,  subsequently  by  Dr.  Mackenzio 
led.  Gaz.  vol.  xii.,  and  Treatise,  &c),  was  a  healthy- 
oking  girl,  seven  years  of  age.  In  this,  as  in  Soem- 

ering's  case,  the  hydatid  appeared  after  ophthalmia,  in nsequence  of  which  there  was  slight  opacity  of  the mea. 

*  Hydatids  in  the  cellular  substance  of  the  eyelids,  and  under |  ;  conjunctiva,  arc  spoken  of  below. 
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This  latter  case  I  had  the  opportunity  of  examinrJI 
and  attending  after  the  operation.  The  tail-vesicle  11 
the  animal  was  about  one-sixth  of  an  inch  in  diametal 

semi-transparent,  and  might  be  seen  sometimes  contracjl 
ing,  sometimes  expanding,  and  at  the  same  time  undejl 
going  slight  changes  of  form.  The  body  and  head  well 
sometimes  retracted  within,  sometimes  protruded  froll 
tho  tail- vesicle,  the  part  of  which  connected  with  the  bog 
and  head  was  always  the  most  depending.  When  til 
body  and  head  were  protruded,  and  hanging  downward! 
the  animal  resombled  a  miniature  balloon.  Fig.  I 
PL  V. 

Tho  third  case  is  thus  described  by  Dr.  Mackenzie,*  1 
whose  practice  it  occurred: — 

Elizabeth  Gordon,  aged  sixteen  years,  applied  at  tH 
Glasgow  Eyo  Infirmary,  on  the  26th  September,  1848,  o| 
account  of  obscurity  of  vision  in  her  left  eye.  In  til 
anterior  chamber,  dose  in  front  of  the  pupil,  which,  inl 
blight  light,  it  completely  covered,  lay  a  spherical  bodj 
about  one-eighth  of  an  inch  in  diameter,  semi-transpa 
rent,  and  having  a  good  deal  the  appearance,  at  firj 
viow,  of  tho  nucleus  of  the  crystalline  lens.  On  obsea 
ving  it  for  somo  little  time  it  was  evident  that  it  was 
vesicle,  changing  occasionally  its  form  and  position,  onl 
protruding  at  times  from  its  lower  edge  an  opaque  whin 
filament.  Tho  part  first  mentioned  was,  in  fact,  the  tail 
vesicle  of  a  cysticorcus  cellulosae,  and  tho  latter  its  bod! 
and  head.  The  head  was  seen  to  be  occasionally  thruq 
down  nearly  to  the  bottom  of  the  anterior  chamber,  an 
then  drawn  up  completely  into  tho  tail-vesicle. 

Tho  patient  stated,  that  about  the  middle  of  June  \hi 
left  eye  had  been  affected  with  inflammation,  which  con] 
tinued  for  about  three  weeks,  and  was  removed  after  tbJ 
application  of  a  poultice  of  rotten  apples,  inimediatelj 
after  which  the  hydatid  was  noticed. 

She  seemed  in  good  health,  but  stated  that  she  haij 
never  been  robust,  and  when  a  child  had  been  troubled 
with  ascarides  and  lumbrici. 

In  general  the  patient  made  no  complaint  of  pain.  0 
tho  motions  of  the  hydatid  she  was  quite  unconscious. 

The  foiu-th  case  also  occurred  to  Dr.  Mackenzie  shortlj 

*  Case  of  cysticercu?  cellulosae,  in  the  anterior  chamber  of  th( 
human  eye.    In  Med.-Chir.  Trans,  vol.  xxxii.  1849. 
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ter  the  preceding.  The  subject  was  a  man  from  the 
jrth  of  England. 
The  fifth  case  occurred  to  Dr.  A.  von  Graefe,  of  Berlin. 
The  sixth  case  occurred  about  twenty  years  ago,  at  the 
Featmmster  Ophthalmic  Hospital,  and  the  hydatid,  after 

[traction,  was  brought  to  me  by  Mr.  Canton  for  exami- 
ition,  to  whose  kindness  I  am  indebted  also  for  haying 
bsequently  had  an  opportunity  of  seeing  the  patient, 
10  was  a  boy  about  ten  years  of  age.  I  found  the 
rnea  semi-opaque  and  vascular,  and  increased  both  in 
ameter  and  prominence. 
The  hydatid  in  this  case  was  more  than  double  the  size 
:  that  in  the  preceding,  and  its  appearance  at  first  sight 
ggested  the  idea,  that  it  was  the  lens  and  vitreous  body 
the  former  opaque  and  contracted,  the  latter  shrivelled, 

"  the  draining  away  of  the  contained  humour;  but  a 
ght  examination  of  the  body  was  sufficient  to  point  to 
true  nature,  which  a  microscopical  dissection  con- 

med. 

Treatment. — In  Soemmciing's  case  uneasiness  was  ex- 
rienced  from  the  presence  of  the  animal  in  the  eye  only 
ten  it  moved.  Increasing  in  size,  however,  it  was 
noved  by  Dr.  Schott,  who,  having  made  a  small 
;tion  of  the  cornea,  introduced  a  pair  of  hooked  forceps 
o  the  anterior  chamber,  seized  the  hydatid,  and 
tracted  it  alive. 

[n  Mr.  Logan's  case,  no  uneasiness  was  at  first  ex- 
I  ienced,  but  subsequently  pain  and  redness  of  the  eye 
ting  in,  an  attempt  was  made  by  Dr.  Robertson,  of 
inburgh,  to   extract   the   animal.    In  consequence, 
vever,  of  the  unsteadiness  of  the  child,  the  operation 
not  turn  out  well;  the  lens  escaped,  the  iris  pro- 

ded,  and  the  hydatid  was  ruptured,  but  the  shreds  of 
were  eventually  removed.    After  the  operation,  I 

mded  the  case  in  Dr.  Robertson's  absence.    The  eye 
led,  with  a  broad  cicatrice  of  the  cornea,  and  the  pupil 
lained   contracted,   distorted,   and    obstructed  with 
que  capsule. 
n  operating  on  Elizabeth  Gordon,  Dr.  Mackenzie  imi- 

;d  the  plan  followed  by  Dr.  Schott  in  Soemmering's 
3,  except  that  ho  used  Schlagintweit's  hook  instead  of 
•.ops  for  seizing  the  hydatid. 
I  made,"  says  Dr.  M.,  "a  puncture  with  Beer's amidal  knife,  at  the  temporal  edge  of  the  cornea,  to 
extent  of  £0  of  an  inch.    A  little  of  the  aqueous 
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humour  escaping  as  I  withdrew  the  knife,  the  tail-vesicle 
of  the  hydatid  became  flattened  and  much  expanded  be- 
t  ween  the  iris  and  cornea.  I  immediately  passed  Schla- 
gintweit's  hook  through  the  wound,  seized  the  body  of the  hydatid  with  it,  and  easily  withdrew  the  animal 
entire.  The  iris  protruded  somewhat  through  the  wound, 
lint  was  readily  reduced  by  friction  through  the  medium 
of  the  upper  eyelid,  so  that  the  pupil  resumed  its  natural 
form  and  placo.  The  patient  was  sent  to  bed,  and 
ordered  to  keep  her  eves  .shut,  and  the  left  eye  covered 
with  a  wet  rag. 

"Next  day  tho  patient  felt  quito  well;  the  eye  ap- peared natural,  and  she  said  she  saw  as  well  with  it  as 
with  the  other.  No  reaction  followed,  and  she  was  dis- 

missed on  the  21st  Octobor." 
In  the  treatment  of  his  second  caso,  Dr.  Mackenzie 

followed  the  same?  plan,  and  was  equally  successful. 
More  recently,  a  similar  ease  has  been  recorded  by  Mi1. 

Windsor,  of  Manchester. 
A  caso  of  cysticercus  between  tho  lamella?  of  the  cornea 

was  published  by  Dr.  Appia,  of  Geneva,  in  1853.* 
Cysticercus  cel/u/osev  deep  in  the  eye. — Dr.  Von  Grsefe  has 

related  four  eases  in  w  hich,  by  means  of  the  ophthalmo- 
scope, ho  detected  a  cysticercus  deep  in  the  eye.  In  one 

of  these  cases  the  hydatid  was  in  the  vitreous  humour 
behind  (lie  Ions  ;  in  the  other  three  it  lay  on  the  retina, 
and  destroyed  vision.    See  above,  p.  59. 

Fig.  5,  Plate  VII.,  of  Liebreich's  Atlas,  represents  a 
cysticercus  in  the  vitreous  body.  The  hydatid  was  sup- 

posed to  have  been  developed  behind  the  retina,  and 
afterwards  to  have  broken  through  that  membrane  into 
the  place  where  it  was  found. 

The  movements  and  coarctations  of  the  tail-vesicle 
wore  seen  with  the  ophthalmoscope,  and  the  red  bottom 
of  the  eye  through  the  more  transparent  middle  part. 
The  neck  was  opaque,  and  beset  with  white  sparkling 
points.  Liebreich  extracted  the  cysticercus  in  such  a 
case.  With  an  ophthalmoscope  fixed  to  his  head,  he 
introduced  a  canula-forceps  through  a  puncture  in  the 
sclerotica,  seized  the  animal  by  its  firm  neck,  and  drew  it 
out.  The  small  grey  circular  spots  seen  partly  surround- 

ing the  tail-vesicle,  are  partial  opacities  of  the  vitreous. 
In  Fig,  6  of  the  same  plate,  a  cysticercus  is  represented 

See  Archives  d'Ophthalmologie.    Faris,  1S53. 
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lying  behind  the  retina.  This  position  of  the  hydatid  was 
evident  from  the  retinal  vessels  seen  passing  over  it. 

In  horses  in  India,  during  the  cold  season,  a  species  of 
filaria,  or  thread-worm,  about  an  inch  long,  and  whitish, 
moving  freely  about  in  the  anterior  chamber,  is  not  un- 
frequently  observed.  In  horses  in  Europe,  instances  of 
the  same  thing,  though  not  unknown,  are  rare.  The 
worm,  unless  extracted,  excites  inflammation  of  the  eye, 
with  dimness  of  the  cornea.  Extraction  is  effected 

through  a  small  incision  of  the  cornea,  the  aqueous  hu- 
mour,  as  it  escapes,  carrying  the  animal  along  with  it. 

No  instance  is  known  of  a  filaria  in  the  anterior  cham- 
ber of  the  human  eye,  but  filariae  have  been  met  with  in 

cataractous  lenses,*  after  extraction,  as  also  monostomata 
and  distomata.  These,  however,  were  not  recognizable 
while  within  the  eye,  having  been  discovered  only  on 
minute  examination  of  the  extracted  lens  with  magnify- 

ing glasses.  They  do  not  appear  to  be  of  any  practical 
consequence. 

7th. —  Cysts  in  connection  with,  the  iris. 

In  one  case,  a  cyst,  of  the  size  of  a  small  pea,  and  glis- 
tening like  tendon,  formed  in  connection  with  the  his  of  a 

boy,  an  apprentice  to  a  blacksmith,  some  months  after 
severe  inflammation,  produced  by  a  small  particle  of  hot 
iron,  which  penetrated  the  cornea  and  lodged  in  the  iris. 
In  another  case,  the  subject  of  which  was  a  girl,  about 
nine  years  of  age,  a  similar  disease  occurred  a  few  months 
after  inflammation,  brought  on  by  tho  eyo  being  struck 
with  some  bearded  corn.  In  hath  cases  the  cyst  was  re- 

moved by  operation.  In  tho  first  case  the  patient  did  not 
retain  useful  vision  afterwards.  In  the  second,  iritis  came 
on,  to  which  was  soon  joined  sympathetic  iritis  in  the 
other  eye.  The  inflammation  was  eventually  stopped,  and 
the  eye  secondarily  affected  recovered  ;  but  that  on  which 
the  operation  had  been  performed  retained  tho  power  to 

perceive  large  objects  only. -J" 
In  a  third  case,  a  lady  was  affected  with  considerable 

pain  in  one  of  her  eyes,  which,  on  examination,  presented 

*  As  will  be  mentioned  below,  a  species  of  filaria  has  also  been 
found  under  the  conjunctiva  of  the  human  eye. 

t  Tyrrell's  Practical  Work  on  the  Iiye,  vol.  i.  pp.  3G8,  et  seq. 
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a  small  vesicle  protruding  from  the  posterior  into  the  I 
bottom  of  ilir  anterior  chamber,  under  the  ciliary  margin 
of  the  iris.  (Figure  3,  Plate  V.)    The  vesicle  gradually 
increased,  separating  the  iris  moro  and  more  from  the 
choroid,  and  the  pain  became  severe.    The  vesicle  or  e.n- 
cysted  tumour  urns  punctured  with  the  iris  knife  through  the  I 
cornea.    A  minute  quantity  of  fluid  was  discharged  from 
tho  cyst,  which  immediately  contracted  so  much  that  it 
was  no  longer  visible,    Tho  pain  was  removed.    The  cyst,  .1 
however,  filled  again  with  ihud,  and  again  appeared  in 
its  former  situation,  but  larger  than  before.    It  was  punc- 

tured a  second  and  a  third  time  at  intervals  of  six  and  eight 
weeks.    After  the  third  puncture  it  did  not  fill  again.  The 
iris  returned  to  its  nat  ural  place ;  the  pain  ceased  entirely  ; 
and  vision  was  preserved.* 

A  boy,  about  live  years  old,  was  received  into  Uni- 
versity College  Hospital,  with  a  cyst  in  the  left  eye, 

similar  to  the  preceding.  It  protruded  from  the  posterior 
into  the  anterior  chamber,  the  lower  part  of  tho  iris 
having  become  detached  from  its  ciliary  connection,  and 
pushed  upwards. 

Aboul  a  year  and  a  half  before,  the  child  accidentally 
thrust  the  point  of  a  fork  into  tho  left  eye.  From  the 
immediate  effects  of  this  injury  recovery  took  place  in 
about  three  weeks.  A  small  opacify  at  the  lower  margin 
of  the  cornea,  close  to  its  junction  with  the  sclerotica, 
indicated  where  the  wound  had  been  inflicted.  From 

that  time  the  eye  continued  well  until  about  two  months 
before  Iris  admission  into  the  hospital,  when  an  attack  of 
inflammation  came  on,  attended  by  intolerance  of  light 
and  lacrymation. 

The  cyst  was  punctured  through  the  cornea,  and  a  con- 
siderable quantity  of  fluid  evacuated,  whereupon  the  deli- 

cate wall  fell  collapsed  to  the  bottom  of  the  anterior 
chamber,  while  from  day  to  day  the  detached  portion  of 
iris  regained  its  natural  position,  and  the  pupil  its  form 
and  size. 

Some  time  after,  however,  about  six  weeks  from  the 
time  the  first  puncture  was  made,  the  cyst  had  again 
filled,  so  that  it  was  considered  advisable  to  repeat  tho 
operation.  Three  or  four  days  after  this,  inflammation 
came  on,  and  a  small  quantity  of  yellow  matter  appeared 

*  Mackenzie's  Practical  Treatise  on  the  Diseases  of  the  Eye, 
Sid  cd.  j).  GO  4. 
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at  the  bottom  of  the  collapsed  cyst.  The  inflammation 
and  deposit  of  matter  having  increased,  leeches  and  warm 
fomentations  to  the  eye,  and  small  doses  of  calomel  three 
times  a  day,  were  ordered.  The  inflammation  now  sub- 

sided, and  the  matter  of  the  cyst  worked  its  way  out- 
wards, and  some  of  it  was  evacuated  at  the  junction  of 

the  cornea  and  sclerotica  by  a  narrow  outlet,  a  mode  of 
evacuation  of  matter  from  the  anterior  chamber,  such  as 
I  have  seen  before  in  cases  of  iritis,  with  abscess  at  the 
ciliary  margin  of  the  iris.  After  this,  the  cyst  collapsed, 
and,  together  with  the  rest  of  the  matter,  gradually  dis- 

appeared to  a  mere  trace  at  the  bottom  of  the  anterior 
chamber.  The  pupil  regained  its  natural  size  and  form, 
and  the  sight  was  perfectly  retained. 

Analogous  to  the  cysts  just  described,  or  identical  with 

them,  except  in  the  place  where  they  show  1  Ik  >ni  si  'Ives  by 
protrusion,  is  the  collection  of  fluid  within  a  very  small 
circumscribed  sclerotic  staphylomatous  projection,  some- 

times met  with  in  the  region  of  the  ciliary  body,  close  to 
the  margin  of  the  cornea. 

Sth. — Non-malignant  tumours  of  the  eyeball. 

Various  kinds  of  growths  arc  met  with,  sometimes  con- 
nected with  the  sclerotica  and  cornea,*  sometimes  with 

the  iris,  sometimes  with  the  ciliary  body  and  choroid, 
sometimes  with  the  retina  and  the  vitreous  body. 

In  regard  to  non-malignant  growths  connected  with  the 
choroid,  retina,  and  vitreous  body,  it  is  to  bo  observed, 
that  they  give  rise  to  a  yellow  shining  metallic  appearance, 
sometimes  traversed  by  bloodvessels,  at  the  bottom  of  the 
■3ye.  In  cases  of  effusion  between  the  sclerotica  and 
jhoroid,  the  ophthalmoscopic  appearance  is  a  small, 

sharply-defined  reddish-yellow  globular  tumour,  pushing 
brward  in  the  vitreous  body,  on  which,  without  any  devi- 
ition  in  tlmr  course,  the  retinal  vessels  are  seen.  There  is 
io  folding  or  undulating  movement  as  in  simple  retinal 
lctachmcnt  from  the  choroid,  though  such  may  coexist. 

*  See,  in  the  Archives  d'Opbtbalraologie,  Mars  et,  Avril,  1855, 
'  Description  d'une  espece  particuliere  de  Tumeur  de  la  chambre 

*  oterieure,  qui  a  pour  origine  I'byperge'nese  de  quelque  elements  de a  Cornee.    Par  MM.  les  Docteurs  Desmarres  et  Ch.  Robin." 
The  sclerotica  and  cornea  are  more  or  less  involved  in  the  growths 

j'  nd  tumours  of  the  ocular  conjunctiva.    See  below. Y 
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A  similar  appearance  is  presented  in  incipient  cases  of 
medullary  fungus  of  the  retina.  Sometimes  in  consequence 
of  injury  of  the  eyeball,  a  shining  yellow  surface  is  seen 
at  the  bottom.  In  deep-seated  scrofulous  abscess,  a  dull 
yellow  appearance  is  seen,  simulating  that  of  a  tumour. 

These  different  cases  have,  therefore,  often  been  con- 
founded together.  Indeed,  the  appearance  in  question 

used  to  ho  considered  so  certainly  pathognomonic  of  me- 
dullary fungus,  thai  every  case  in  which  it  presented  it 

self  was  pronounced  to  bo  one  of  this  formidable  disease. 
It  having  been  observed,  however,  that  many  such  cases 
being  left  alono,  oventually  so  far  did  well,  that  the 
disease  did  not  go  on  to  the  destruction  of  the  patient, 
but  ended  merely  in  atrophy  of  the  eyeball,  surgeons  are 
now  agreed  that,  though  suspicious,  the  yellow  appear- 

ance at  the  bottom  of  the  eye  does  not  always  indicate 
medullary  fungus. 

It  must  bo  confessed,  however,  that  there  is  in  general 
no  certain  means  of  determining  the  nature  of  the  case  d 
priori.  It  is  rather  by  its  result  that  we  pronounce  on 
the  point. 

It  may  he  obseived  here,  that,  in  some  cases,  the  termi- 
nation of  which  in  atrophy  of  the  eyeball  proved  their  non- 

malignant  nature,  the  diseased  appearances  presented 
themselves  after  injury  of  the  eyeball,  and  were  from  the 
first  attended  by  inflammation.  In  such  cases  the  pupil 
was  of  medium  size,  and  as  atrophy  of  the  eyeball  pro- 

ceeded, the  iris  became  wrinkled,  its  middle  part  sunk  in, 
and  its  pupillary  margin  projecting  forwards. 

Treatment. — For  the  treatment  of  the  various  kinds  of 
growths  under  consideration,  no  general  rule  can  be  laid 
down.  Often  the  best  practice  is  not  to  interfere  with 
them  except  when  external.  Atrophy  of  the  eyeball  is  in 
general  the  common  and  most  desirable  result  of  internal 
growths. 

The  propriety  of  excising  the  eyeball  must  be  deter- 
mined by  the  circumstances  of  the  individual  case. 

9th. — Scirrhvts  of  the  eyeball* 
Under  the  name  of  scirrlius  of  the  eyeball,  some  authors 

describe  a  disorganised  state  of  it,  characterised  by  its 

*  Hard  cancer  of  the  eyeball. 
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being  mis-shapen  and  indurated,  shrunk  in  size,  or  if 
enlarged,  but  little  so,  whilst  its  natural  structure  is  re- 

placed by  one  having  the  characters  of  scirrhus — by  its 
being  the  seat  of  burning  heat  and  lancinating  pain,  and 
attended  by  hemicrania  in  nocturnal  paroxysms — by  its 
being  slow  in  its  progress,  occurring  in  advanced  life,  in 
women  rather  than  men — continuing  long  without  ulce- 

ration, and  without  any  implication  of  the  eyelids  and 
neighbouring  parts,  though  eventually  ulceration  of  the 
eyeball,  and  implication  of  the  neighbouring  parts  may 
take  place,  and  the  whole  eye  thus  become  the  seat  of 
open  cancer,  the  neighbouring  lymphatic  glands  of  head 
and  neck  being  at  the  same  time  enlarged,  hard,  and 
painful.  But  such  a  disease  of  the  eyeball  occurring 
primarily j  does  not  appear  to  be  oommon.  See  Cancer  of 
the  eyelids. 

10th. — Medullary  or  encephaloid  fungus  of  the  eyeball.* 

Encephaloid  fungus  of  the  eye  occurs  principally  in 
early  childhood,  though  not  exclusively  confined  to  that 
period  of  life,  and  has  its  origin  sometimes  within,  some- 

times outside  the  eyeball,  sometimes  in  both  situations  at 
once. 

In  encephaloid  within  the  eyeball,  three  principal 
stages  are  recognised.  In  the  first  stage  the  eyeball  is 
still  of  its  natural  size  and  general  appearance,  except 
that  the  pupil  is  more  or  less  dilated,  and  through  it  a 
brilliant  reflection  from  the  bottom  of  the  eye  is  seen. 
In  the  second  stage,  the  diseased  growth,  though  still  con- 

fined within  the  tunics,  has  advanced  towards  the  anterior 
part  of  the  eyeball,  which  has  become  bloodshot,  and 
more  or  less  enlarged  and  mis-shapen  from  distension. 
In  the  third  stage,  the  tunics  have  given  way,  and  the 
tumour  protrudes  in  the  form  of  a  fungus. 

First  stage. — Through  the  pupil,  which  is  more  or  less 
dilated,  irregular,  and  either  sluggish  or  altogether  im- 

movable, or  moveable  only  in  concei  t  with  the  pupil  of 
the  sound  eye,  there  is  seen,  under  certain  lights,  a 
whitish-yellow  or  reddish-yellow  reflection  from  the  bot- 

tom of  the  eye,  somewhat  resembling  that  in  the  eye  of 
the  cat.  This,  on  close  examination,  is  perhaps  disco- 
|  vered  to  be  owing  to  the  presenco  of  an  adventitious 

*  Soft  cancer.— Fungus  {nematodes. Y  2 
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substance  in  the  form  of  a  small  lobulated  tumour,  appa- 
rently arising  from  somo  part  of  the  retina.  Bed 

vessels  arc  sometimes  seen  ramifying  on  it. 
The  vision  of  tho  eye  may  be  lost  from  the  first,  or  it 

may  be  still  partially  retained,  objects  boing  seen  in  cer- 
tain directions.  There  is  in  general  no  pain,  unless  there 

bo,  as  is  sometimes,  though  not  genorally  the  caso,  atten- 
dant inflammation,  when,  as  accompaniments  of  this, 

there  are  epiphora,  intolerance  of  light,  and  headache. 
Second  stage. — The  disoaso  may  remain  in  this  state  for 

months,  or  even  two  or  three  years;  but,  sooner  or  later, 
tho  morbid  growth  begins  to  increase,  and  continues  to 
do  so  sometimes  with  such  rapidity,  that  in  tho  course  of 
a  few  weeks  perhaps  it  will,  at  tho-  expense  of  tho 
vitreous  humour,  have  advanced  to  tho  front  of  the  eye, 
pressing  the  lens  and  discoloured  iris  against  the  cornea. 
The  eye  is  new  more  or  less  inflamed.  (Plate  IV.,  fig.  1.) 

Tlie  advancing  growth  is  seen  through  tho  now  much- 
dilated  pupil  to  be  more  or  less  distinctly  lobulated,  and 
to  have  bloodvessels  ramifying  on  its  surface. 

By-and-by  the  lens  becomes  opaque.  The  growth 
being  thus  concealed,  and  the  general  appearance  of  the 
eyeball  not  being  as  yet  very  much  changed,  cases  in  this 
part  of  their  progress  have  been  mistaken  for  simple 
cataract,  and  the  operation  by  division  performed.  A 
caso  was  once  brought  to  me  in  which  this  mistake  had 
been  made. 

Tho  eyeball  gradually  becomes  moro  and  more  en- 
larged and  mis-shapen  from  distension  by  tho  increasing 

growth  of  the  tumour,  and  pervaded  by  varicose  vessels. 
The  cornea  is  much  increased  in  diameter,  vascular,  and 
more  or  less  opaque,  and  ulcerates  ;  whilst  the  sclerotica, 
the  boundary  between  which  and  the  cornea  is  no  longer 
visible,  attenuated  and  discoloured,  bulges  out  here  and 
there.  In  this  state,  the  eyeball  protrudes  from  the 
orbit,  and  is  ready  to  burst ;  perhaps  tho  attenuated 
sclerotica  has  at  somo  part  actually  given  way,  and  the 
tumour,  retained  by  the  conjunctiva  alone,  appears  both 
to  the  sight  and  the  touch  something  like  an  abscess. 

Tho  eyelids  are  distended,  swollen,  and  pervaded  by 
enlarged  veins. 

Besides  pain  in  the  eye,  and  perhaps  intolerance  of 
light,  with  epiphora,  there  is  pain  chiefly  in  the  forehead, 
vertex,  and  nape,  occurring  in  paroxysms,  which  are 
more  severe  during  the  night  than  during  the  day. 
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There  is  general  constitutional  disturbance,  costive- 
mess,  nausea,  thirst,  loss  of  appetite,  restlessness,  fever, 
i  delirium. 

Third  stage. — The  cornea  giving  "way,  a  fetid,  bloody, 
i  yellowish  fluid,  together  with  the  lens,  if  this  has  not 
Ibeen  already  absorbed,  is  discharged,  with  some  allevia- 
ttion  to  the  sufferings  of  the  patient.  The  tumour  now 
j  protrudes  in  its  well-known  form  of  bleeding  brain-like 
t fungus.  When  it  bursts  through  the  sclerotica,  it  may 
!  be  retained,  as  above  said,  for  some  time,  by  the  con- 

'■  junctiva ;  but  this  at  last  giving  way,  it  protrudes : -  severe  pain  attends  this  process. 
The  eyelids  are  now  greatly  distended,  everted,  livid, 

and  pervaded  by  large  tortuous  veins. 
The  lymphatic  glands  of  the  cheek  and  neck  enlarge. 
The  other  eye  frequently  becomes  affected,  and  that 

even  at  an   early  period.    Both  eyes  may  be  nearly 
equally  affected  in  the  first  stage  of  the  disease. 
Under  the  bleeding,  sloughing,  ulceration,  and  dis- 

charge, of  which  the  fungus  is  the  seat,  and  the  pain  and 
constitutional  disturbance,  the  patient  sinks  comatose  or 
convulsed. 

Medullary  fungus  has  been  found  originating  in  almost 
every  structure  of  the  eye. 

In  some  cases,  the  morbid  growth,  instead  of  arising 
within  the  eye,  and  giving  rise  to  the  symptoms  above 
ietailed,  arises  from  the  optic  nerve  before  its  entrance 
into  the  eye.  In  this  case  the  tumour  pushes  the  eye- 

ball before  it,  expanding  and  enlarging  the  eyelids,  and 
it  last  protruding  from  between  them  ;  but,  being  covered 
by  the  conjunctiva,  it  does  not  show  itself  in  the  form  of 
i  fungus  until  ulceration  of  that  membrane. 
The  cerebral  portion  of  the  optic  nerve  has  been  found 

frequently  on  dissection  to  bo  affected  to  a  greater  or  loss 
extent.    In  some  cases,  also,  tho  brain  is  itself  impli- 

i  ?ated.    As  a  consequence  of  tho  intra-cranial  disease, 
I  leath  by  coma  may  occur  before  the  disease  of  the  eye- 
I  jail  lias  penciled  the  fungus  stage. 

In  the  dissection  of  the  bodies  of  those  who  have  sunk 
I  mder  encephaloid  disease  of  tho  eye,  the  samo  morbid 
1  legeneration  has,  in  many  cases,  been  found  implicating 
I  ;ther  organs,  such  as  the  testicle,  tho  viscera  of  tho 

11  horax,  or  abdomen. 

Causes, — The,  scrofulous  diathesis,  being  often  presented 
■1  >y  those  who  are  tho  subjects  of  encephaloid  cancer,  has 

J j 



326 EXCEPITALOID  FUNGUS  OF  EYEBALL. 

been  viewed  in  tho  light  of  a  predisposing  cause,  but 
scrofula  is  common,  and  tho  disease  in  question  rare.  It 
occurs  principally  in  early  ago,  as  above  said.  Mr. 
Tnivcrs  has  even  seen  it.  congenital.  Males  have  been 
found  more  frequently  the  subjects  of  it  than  females. 
As  to  exciting  cause,  nono  has  with  certainty  been 
detected. 

Diagnosis. — Tho  characters  above  given  of  cncephaloid 
disease  of  the  eyeball  in  the  early  stage,  are  not  perfectly 

diagnostical  of  il,  I'm-,  as  already  stated,  very  similar characters,  viz.,  the  yellow  shining  metallic  appearance 
at  the  bottom  of  tho  oye,  travorsed  sometimes  by  red 
vessels,  may  be  presented  by  cases  which,  as  is  now 
known  by  multiplied  experience,  are  not  malignant. 
Tlie  characters  even  of  the  second  stage  have  been  seen 
by  Dr.  Mackenzie,  presented  in  a  more  or  less  well- 
marked  manner  by  non-malignant  disease  of  tho  eye. 
In  the  third  stage,  tho  naturo  of  the  disease  can  scarcely 
be  mistaken. 

It  is  to  bo  remarked,  that  in  the  early  stage  of  a 
tumour,  whether  non-malignant  or  malignant,  springing 
from  the  choroid,  fur  example,  at  tho  bottom  of  the  eye, 
there  may  be  a  collection  of  serous  fluid  between  it  and 
tho  retina,  which,  besides  being  folded  and  undulating, 
is  thereby  pushed  still  further  forward  in  the  vitreous 
than  it  would  havo  been  by  the  tumour  alone.  Such  a 
case  simulates  one  of  simple  detachment  of  the  retina. 

Prognosis. — This  is  in  the  last  degree  unfavourable. 
Neither  medicine  nor  the  knife  is  of  any  avail  in  true 
encephaloid  disease. 

Treatment. — Cases  in  which  tho  appearance  belonging 
to  the  early  stage  of  encephaloid  tumour  existed,  have 
sometimes  turned  out  so  far  well,  that  the  eyeball  has 
become  atrophic.  Long  alterative  courses  of  mercury 
having  been  used  in  such  cases,  it  might  be  said,  as  Mr. 
Travers  remarks,  that  they  were  examples  of  malignant 
disease,  arrested  by  this  treatment,  and  not  mere  ex- 

amples of  non-malignant  disease,  which  would  havo  had 
tho  same  termination  without  such  treatment. 

However  this  may  be,  alteratives,  the  occasional  appli- 
cation of  leeches,  with  careful  regulation  of  the  bowels, 

diet,  and  regimen,  constitute  the  only  treatment  which 
experience  shows  is  admissible.  Extirpation  of  the  eye- 

ball has  been  too  generally  unsuccessful  to  allow  us  to 
hope  anything  effectual  from  such  a  resource.    The  lew 
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cases  recorded  as  recoveries  after  extirpation,  there  is 
every  reason  to  believe  were  not  cases  of  true  encepha- 
loid,  but  merely  of  non-malignant  disease  above  noticed 
(pp.  321,  322),  and  which  would  have  undergone  a  spon- 

taneous cure  by  atrophy  whether  they  had  been  left  to 
themselves,  or  subjected  to  the  treatment  above  men- 

tioned as  the  only  one  admissible. 
In  the  advanced  stages  of  the  disease,  anodynes  are 

required,  both  internally  and  externally. 
Eemoval  of  the  diseased  mass  from  the  orbit  is  in  some 

cases  advisable,  in  the  hope  of  relieving  the  sufferings  of 
the  patient  occasioned  by  the  distension  of  the  orbit  and 
protrusion  of  the  eyeball. 

The  following  cases  afford  a  good  illustration  of  the 
progress  and  pathology  of  encephaloid  disease  of  the 

eyeball : — 
The  patient,  a  girl  about  six  years  old,  but  very  little 

for  her  age,  was  brought  to  me  by  Dr.  George  Birkett. 
When  I  first  examined  the  eye,  I  perceived  a  whitish- 
yellow  lobulated  tumour  growing  forward  from  the  lower 
and  outer  part  of  tho  bottom  of  the  eye. 
(Fig.  62.^  Towards  the  lower  part  of 
the  promment  surface  there  was  a  vas- 

cular spot.  Pupillary  margin  of  the  iris 
bordered  with  uvea.  The  pupil  was  na- 

tural— contracted  under  the  influence  of 
light,  and  was  dilatable  by  belladonna.  Fig.  62. 
The  lens  unaffected.  The  diameter  of 

the  cornea  was  somewhat  enlarged,  and  tho  adjacent  scle- 
rotica appeared  slightly  distended,  besides  being  dark  and 

dirty-looking. 
Objects  below  and  to  the  temporal  side  could  be  seen, 

showing  that  the  upper  and  inner  part  of  the  retina  was 
as  yet  unaffected.    No  pain. 

Otherwise  healthy — mother's  family  consumptive. 
Had  several  falls  down  stairs,  before  the  disease  of  tho 

eye  was  discovered. 
Three  months  after  this,  my  report  states  : — Of  late  the 

eye  has  become  vascular. 
Sight  appears  to  be  quito  extinguished. 
About  a  week  ago  the  general  health  became  suddenly 

disordered — costiveness,  sickness  at  stomach,  and  tendency 
to  vomit  took  place,  with  thirst  and  loss  of  appetite. 

The  child  complains  of  pain  in  the  orbit  and  head.  Is 
drowsy — apt  to  stumble.    Strength  diminished. 
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On  examination,  I  found  the  eyelids  red,  and  somewhat 
swollen — upper  cannot  be  readily  raised.  Eyeball  rather 
larger,  and  more  prominent.  The  pupil  somewhat  dilated, 
and  immovable  by  the  .stimulus  of  light.  The  iris  of  a 

greenish  colour,  and  its  pupillary  margin  bordered -with 
uvea.  The  tumour  in  the  interior  not  much  changed,  so 
tar  as  T  could  determine,  the  child  not  permitting  a  suf- 

ficient examination. 

Although  sight  appeared  to  bo  extinguished,  there  was 
some  intolerance  of  light. 

About  nine  months  after  the  last  report,  that  is  about  a 
year  after  I  first  saw  the  child,  a  fungus  protruded  at  the 
junction  of  the  sclerotica  and  cornea,  which  gradually 
increased  in  size.  Some  bleeding  and  sloughing  from  the 
fungus  took  place,  but  not  much. 

Eight  months  afterwards  the  child  died  convidsed  and 
exhausted. 

On  dissection,  the  fungus  was  found  springing  from 
tlio  bottom  of  the  eyeball.  The  optic  nerve  w  as  increased 
in  thickness  and  the  seat  of  tho  same  degeneration,  and 
continuous  with  a  Large  tumour  of  the  same  kind  at  the 
base  of  the  brain. 

Tho  external  tumour  was  half  the  size  of  my  fist,  and 
black. 

A  hoy,  aged  10,  was  sent  to  tho  hospital  by  Mr.  Phil- 
brick  of  Colchester,  with  tho  following  history: — Two 
years  ago,  fell  from  a  swing,  and  injured  his  eye.  Tho 
whole  anterior  chamber  was  found  on  examination  full  of 
blood,  and  the  sight  lost. 
About  a  year  and  a  half  after  the  accident,  the  boy 

began  to  suffer  frequently  from  sudden  attacks  of  pain  in 
the  eye  and  head,  accompanied  by  vomiting.  At  this 
time,  there  was  no  perceptible  difference  in  the  appear- 

ance of  the  eye  itself,  more  than  had  existed  since  the 
accident,  except  that  the  vessels  of  the  conjunctiva  were 
injected,  and  an  accumulation  of  blood  and  pus  was  seen 
in  the  anterior  chamber. 

Some  time  after  this,  and  about  six  weeks  before  the 
boy  was  brought  to  the  hospital,  tho  eye  began  to  enlarge 
and  protrude  from  the  orbit.  Down  to  the  time  when  I 
first  saw  tho  patient,  the  protrusion  had  been  going  on 
increasing,  with  great  pain  in  the  orbit  and  head  as  well 
as  tenderness  in  the  eye  itself — loss  of  appetite  and  great 
depression  accompanied  this  state  of  things. 

In  tho  hopo  of  relieving  tho  sufferings  of  the  patient,  I 
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amoved  the  diseased  mass  from  the  orbit,  but  the  patient 
•ied  comatose  next  day. 
Tbe  cause  of  the  great  protrusion  of  the  rye,  was  en- 
irgemont  of  the  orbital  portion  of  the  optic  nerve  from 
icephaloid  infiltration.  The  eyeball,  though  not  en- 
ged,  was  also  affected  in  tho  manner  disclosed  by  the 

allowing  dissection : — 
On  laying  open  the  sclerotica,  there  was  seen  grurnous 
ood  between  it  and  the  choroid.  This  being  removed, 
e  annulus  albidus  was  observed  to  be  much  enlarged, 
id  the  seat  of  an  independent  development  of  encephaloid. 
dividing  the  choroid,  the  shreddy  remains  of  the  de- 

.nerated  retina  were  seen  adhering  to  it  in  the  situation 
the  entrance  of  the  optic  nerve.  No  marked  continuity 
tween  the  disease  within,  and  that  in  the  optic  nerve 
tside  the  eyeball  existed.  There  was  no  longer  any 
treous  humour ;  its  place  being  occupied  by  the  en- 
aachment  inwards  of  the  enlarged  and  diseased  annulus 
bidus. 

;  Anteriorly,  the  remains  of  the  iris,  with  lymph  block - 
j  up  tho  pupil,  were  seen. 
The  cornea  was  ulcerated  through  in  the  middle  and 
3  lens  gone. 
I  was  indebted  to  Dr.  Charles  Drysdale,  for  the  eye  of 
dch  I  next  record  the  dissection.  Dr.  Richardson  of 

ttersea,  who  attended  the  case  for  a  few  days  before 
ith,  and  made  the  post-mortem  examination,  states 
it  the  patient  was  a  child  two  years  old  ;  and  that  one 
ii  since,  it  was  seen  by  two  ophthalmic  surgeons  in 
ndon,  who  pronounced  tho  disease  to  be  incipient 
igus  hsematodes,  and  wished  to  remove  the  C3reball. 
Jr.  Richardson  found  tho  eye  prominent,  and  com- 
ncing  to  separate  tho  eyelids.  A  bright  metallic  ap- 
i.rance  was  observable  behind  the  cornea,  and  a  sub- 
uce  apparently  protruding  through  tho  dilated  pupil. 
S  child  was  occasionally  delirious  and  convulsed:  the 
vels  obstinately  constipated. 
■iectio  cadaveria  forty-eight  hours  after  death. — Dura 
fcer  adherent  to  the  calvariuni; — encephaloid  masses 
ler  the  arachnoid  at  intervals;  optic  nerve  of  affected 
surrounded  by  encephaloid  enlargement  up  to  the 

unissure,  but  all  softened  and  unfit  for  removal, 
'ho  eyeball  was  of  natural  size.  The  structures 
Did  ii  healthy.  The  cornea  was  reddish-yellow- 
;ing,  from  the  presence,  as  was  found  on  dissection,  of 
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matter  in  tho  anterior  chamber,  of  a  puro-lyurphy  ap- 
pearance. 

Having  dissected  away  the  muscles,  etc.,  from  around 
the  eyeball,  1  divided  and  reflected  the  sclerotica  on  one 
side,  thereby  exposing  the  choroid. 

Tracing  the  choroid  forwards,  I  found  it,  and  the  ciliary 
body,  whitish  and  much  thickened. 

Tho  cornea,  which  was  next  cut  into  from  the  same 
Bide,  and  a  portion  of  it  reflected,  was  found  transparent, 
but  much  thinned. 

The  anterior  chamber, — diminished  in  its  antero- 
posterior depth  in  consequence  of  the  iris  being  pressed 

forward  by  the  morbid  formation,  to  be  noticed  below, 

occupying  the  place  of  tho  -vitreous  body, — contained  the 
reddish  puro-lymphy  matter  above-mentioned.  This 
having  been  removed,  the  anterior  surface  of  the  his  was 
exposed. 

Through  the  pupil,  which  was  somewhat  dilated,  the 
opaque  crystalline  projected. 

The  choroid  being  next  traced  backward,  was  found,  in 
the  region  of  the  entrance  of  the  optic  nerve,  enormously 
thickened,  and  of  an  appearance  something  like  firm  white 
medullary  substance  which  has  been  hardened  in  alcohol. 
This  portion  of  the  choroid  was  intimately  incorporated 
with  tho  sclerotica  externally,  but  internally  it  was  smooth, 
free,  and  prominent. 

Tho  whole  interior  of  the  eyeball,  naturally  occupied  by 
the  retina  and  vitreous  body,  was  tilled  with  a  lobulated 
mass  of  encephaloid,  here  pinkish,  there  brownish  or 
blackish  in  tint. 

Springing  from  the  place  of  entrance  of  the  optic  nerve, 
and  lying  on  the  inner  surface  of  the  much  thickened 
choroid  above  described,  there  was  a  shreddy  membranous 
substance  with  pigment  cells  on  its  surface  next  the 
choroid.  This,  which  I  considered  to  bo  a  remains  of  the 
retina,  was  lost  anteriorly  in  the  mass  of  encephaloid,  just 
mentioned  as  filling  the  wholo  interior  of  the  posterior 
segment  of  the  eyeball. 

Under  the  white  and  thickened  ciliary  body,  the  ciliary 
zone  was  found  still  distinct,  but  also  thickened  and 
deformed. 

The  iris  having  been  cut  through  and  detached  on  one 
side,  the  posterior  chamber  was  laid  open,  and  found  to 
contain  matter  similar  to  that  in  the  anterior  chamber. 

The  opaque  crystalline  lens  with  its  capsule  preseryS 
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tts  natural  position  in  respect  to  the  thickened  ciliary 
■;one,  but,  as  above-mentioned,  was  much  pushed  towards 
Ihe  cornea  by  the  encephaloid  mass  behind. 
Having  completed  the  preceding  examination,  I  made 

u  longitudinal  section  of  the  optic  nerve,  running  into  the 

jyeball.  From  this  it  was  seen  that  the  sclero-moningeal 
:  heath  of  the  optic  nerve  was  closely  adherent  by  its  inner 
'  urface  to  a  morbid  mass  continuous  with,  and  similar  to, 
Ihe  thickened  and  degenerated  choroid,  with  which  the 
uclerotica,  as  above-mentioned,  was  in  a  similar  manner 
:  nthnately  incorporated.  The  proper  fibrils  of  the  optic 
i  lerve  no  longer  existed,  but  there  were  the  remains  of 
:  heir  neurolemmata,  tinged  of  a  bright  gamboge  yellow 
•.olour. 
Near  its  entrance  into  the  eyeball,  the  optic  nerve  pre- 

ented  a  small  nodule  on  one  side,  but  with  this  exception 
cas  not  enlarged,  though  degenerated  in  structure  as 

I  bove  described. 

Examined  under  the  microscope,  the  encephaloid  mass, 
dUing  the  whole  interior  of  the  posterior  segment  of  the 
yeball,  and  encroaching  on  the  anterior  segment,  was 

!  bserved  to  consist  of  colourless  cells  in  various  stages  of 
evelopment,  some  caudate,  about  l-2o()0th  of  an  inch  in 
iameter,  and  some  pigment  cells  very  much  larger, 
ogether  with  a  granular  matter.    There  were  also  traces 

:  f  a  fibrous  stroma. 
The  white  and  thickened  portions  of  choroid,  the  ciliary 

ody,  and  ciliary  zone,  were  composed  of  similar  colls,  as 
ras  also  the  reddish  puro-lymphy  looking  matter  in  the 
queous  chambers. 

11th. — Melanosis  of  the  eyeball. 

Melanosis  of  the  eyeball  occurs  in  the  middle  period  of 
fe,  more  frequently  in  females  than  males,  and  is  in 
oneral  slow  in  its  progress. 
It  may  originate  in  the  conjunctiva  or  sclerotica,  out- 

:d<!  tin'  eye,  or  in  some  one  of  the  internal  structures. 
According  to  the  part  of  the  eyeball  in  which  it  arises, 

I  ■>  do  the  appearances  differ  which  present  themselves  at 
I  ie  commencement,  and  tho  degree  in  which  vision  is 
Impaired,     Ef  the  morbid  growth  has  its  origin  in  the 

iats  of  the  eyeball,  in  the  region  of  the  ciliary  body,  for 
sample,  it  first  makes  its  appearance  sinning  through 

■  ie  sclerotica,  in  tho  form  of  one  largo  or  soveral  small 
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blackish  elevations  near  the  margin  of  the  cornea,  the 
white  of  tlic  eye  presenting  there  enlarged  and  varicose 
M  sscls.  The  presence  of  tie  tumour  behind  the  his  is 
perhaps  indicated  by  that  membrane  being,  at  the  cor- 
resj  ding  place,  pressed  forward. 

Perhaps  there  is  actual  detachment  of  the  circumference 
of  the  iris  at  the  place,  and  the  dark  mass  seen  making 
its  appearance  from  behind.  (Plate  IV.,  fig.  ;•>.)  In  one 
such  case,  the  lens  had  become  cataractous;  in  another, 
it  had  remained  transparent,  and  vision  was  still  in  some 
degree  retained.  If  the  morbid  giwlh  arise  from  the 
bottom  of  the  eye,  there  is  first  seen  through  the  dilated 
pupil,  a  slate-coloured  brownish  tumour,  deep  in  the 
interior  of  the  eyeball,  unless  the  Ions  have  become 
opaque.  This  state  is  attended  with  loss  of  vision.  The 
disease  proceeding,  the  eyeball  becomes  enlarged,  and 
the  black  tumour  at  last  presents  itself  at  some  part  of 
its  surface. 

There  are  now,  inconsequence  of  the  distension,  inflam- 
mation and  pain  in  and  around  the  eye;  and  at  last  the 

coats  of  the  eyeball,  where  the  tumour  presents,  generally 
the  sclerotica  near  the  cornea,  give  way,  and  a  black 
fluid  is  first  discharged,  followed  by  the  protrusion  of  a 
black  or  brown  fungus  tumour.  This  tumour  does  not  in 
general  attain  any  great  size.  It  seldom  bleeds  much, 
though  the  contrary  is  sometimes  the  case;  but  it  may 

throw  oil'  considerable  quantities  of  black  matter  by 
sloughing.  The  proper  structure  of  the  eyeball  becomes 
atrophic,  being  in  a  great  measure  replaced  by  the  morbid 
growth,  which  may  at  the  same  time  implicate  other  struc- 

tures in  the  orbit. 

Impairment  of  the  general  health  attends  this  disease. 
Simple  sclerotic  staphyloma  has  been  sometimes  mis- 

taken for  melanosis  of  the  eyeball.  And,  indeed,  there  is 
a  great  resemblance  between  the  two  diseases,  in  the  stage 
of  the  latter  preceding  the  giving  way  of  the  sclerotica 
and  the  protrusion  of  the  melanotic  substance. 

In  the  following  case,  there  were  first  presented  the 
symptoms  of  chronic  arthritic  ophthalmia,  with  glaucoma, 
amaurosis,  and  cataract, — then  those  of  supervening  scle- 

rotic staphyloma,  and  lastly,  the  protrusion  of  a  mela- 
notic growth. 

A  cachectic-looking  woman,  ret.  63,  labouring  under 
prolapsus  uteri,  ten  months  before  she  applied  to  mo, 
found,  on  rising  one  morning,  that  she  had  lost  the  sight 
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iif  the  right  eye,  having  had  a  severe  attack  of  pain  in  it 
Lining  the  night.  She  believed  that  she  saw  well  with  it 
he  day  before. 
On  examination,  the  white  of  the  eye  was  seen  pervaded 

•>y  enlarged  and  tortuous  recto-muscular  vessels,  and  of  a 
..ark  dirty  appearance,  especially  next  the  inner  corner. 

;?he  pupil  was  dilated  and  fixed;  the  lens  glaucomato- 
ataractous — sight  completely  gono — not  even  a  perception 
if  light. 
A  fortnight  or  throe  weeks  before  applying  to  me,  dis- 

overed  the  sight  of  the  left  eye  to  be  dim.  Since  that 
t  ime  she  has  noticed  all  manner  of  coloured  light  in  the 
i  ark.  She  has  also  suffered  very  severely  from  circum- 
I:  rbital  pain  on  this  left  side  as  well  as  on  the  right. 
I  The  recto-muscular  vessels  of  the  left  eye  were  seen 
1  n  examination  to  be  slightly  enlarged  and  tortuous  ;  tho 
l  upil  natural,  and  tho  lens  glaucomatous,  and  slightly 
I.  xtaractous. 

i  By  treatment  the  sight  of  the  left  eye  became  somo- 
1  hat  more  distinct,  and  the  pain  around  it  relieved, 
j,  ait  the  pain  around  the  right  eye  continued  very  severe, 
I  reventing  sleep,  so  that  it  was  necessary  to  give  ano- 
I  ynes. 
i  The  patient  went  on  in  this  manner  for  some  months, 
I  hen  a  dark  coloured  projection  like  a  common  sclerotic 
K  aphyloma  presented  itself  at  the  inner  and  upper  part 

II '  the  eyeball,  along  with  an  aggravation  of  the  pain, i  r  t  this  time,  I  advised  the  excision  of  the  eye,  but  the 
il  itient  would  not  submit  to  tho  operation.    After  this, 

||' .e  pain,  however,  appears  to  have  subsided  ;  and  I  saw 
b|'>thing  more  of  the  woman  for  about  nine  months,  when 
li  e  applied  again  to  mo  on  account  of  tho  very  excrucia- 
I  rg  pain  she  had  been  suffering  for  some  days.  On 

animation,  I  found  the  eyeball  much  larger  than  when 
n  -jaw  it  last,  and  that  in  the  situation  of  the  staphyloma- 
I. us-like  projection  before  mentioned,  the  sclerotic  had 
||  st  given  way,  and  melanotic  matter  was  protruding 

rou^h  tho  opening.    The  cornea,  through  which  could 
I  11  bo  seen  the  dilated  pupil  and glaucomato-cataractous 
I  is,  was  turned  downwards  and  outwards  by  the  projec- 
|  n  of  (he  upper  and  inner  part  of  the  eyeball. 
1  Prognosis  and  treatment. — The  prognosis  in  melanosis  of 
I  j  eyeball  is  but  little  moro  favourable  than  in  the  ence- 
I  aloid  disease.    After  extirpation  of  tho  eyeball,  patients 
I  vo  survived  longer,  though  in  most  cases  they  have 
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eventually  sunk  under  cancerous  affections  of  the 

viscera.* 

12th. — Operation  of  extirpation  of  the  eyeball,  and  its 
surrounding  parts. 

Position  of  the  patient,  assistants,  and  operator. —  The 
patient  is  to  be  extended  on  his  back  on  a  table,  with  his 
head  raised  by  a  pillow.  Ho  is  then  to  be  brought  under 
tho  influence  of  chloroform.  One  assistant  steadies  the 
head  and  takes  charge  of  the  upper  eyelid;  the  other 
assistant,  standing  on  one  side  of  the  table,  takes  charge 
of  the  lower  eyelid,  whilst  tho  operator  stands  on  the 
other  side  of  the  (able — the  side,  namely,  corresponding 
to  that  side  of  the  2'ationt  on  which  the  operation  is  to  be 
performed. 

The  following  directions  for  extirpating  the  eye  must  be 
understood  to  be  of  a  general  character,  such  merely  as 
are  principally  indicated  by  the  anatomy  of  the  parts. 
Tho  disease  for  which  tho  operation  is  undertaken  may 
have  occasioned  such  a  condition  of  parts  as  to  require 
some  considerable  modification  in  the  procedure  ;  but  this 
must  bo  determined  by  the  judgment  of  the  operator  at 
tho  timo.  The  operation  comprehends  the  following 

steps : — 
First,  or  preparatory  steps. — For  the  purpose  of  holding 

and  moving  about  tho  eyeball  during  the  operation,  it  is 
thrust  through  with  a  tenaculum,  or  a  strong  ligature  is 
passed  through  it  from  tho  one  side  to  the  other,  by  means 
of  a  large  curved  needle,  the  ends  of  the  string  being  then 
tied  together,  so  as  to  form  a  loop  to  hold  by.  If  the 
eyeball  is  much  enlarged  and  protruding,  it  may  be 
simply  grasped  with  the  hand,  having  been  first  wrapped 
round  with  a  bit  of  lint. 

Division  of  the  external  commissure  of  the  eyelids. — This 
facilitates  the  operation,  and  obviates  the  risk  of  cutting 
the  edges  of  the  eyelids.  Whilst  the  eyebds  are  held 
much  asunder,  and  tho  external  commissure  is  well  drawn 
towards  the  temple,  the  operator  pushes  the  sharp-pointed 
bistoury,  its  back  next  the  eye,  between  the  commissure 
and  the  margin  of  the  orbit,  and  onwards  under  the  skin 
for  the  extent  of  half  an  inch  or  more  towards  the  temple, 

*  Melanosis  in  the  orbit,  and  of  the  conjunctiva  and  eyelids,  is 
considered  beluw  under  those  headings. 
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/hen  the  point  is  made  to  transfix  the  skin.  By  now 
ushing  the  knife  on,  it  cuts  itself  out,  and  the  division 
f  the  commissure  is  accomplished. 
Second  steps,  comprising  the  extirpation. — Whilst  the  as- 

istantskeep  the  eyelids  much  drawn  asunder,  the  surgeon, 
olding  the  scalpel  in  one  hand,  with  the  other  rolls  the 
yeball  upwards,  in  order  to  expose  fully  the  lower  con- 
iinctival  fold.  This  he  freely  divides  from  one  angle  to 
ne  other  by  plunging  the  scalpel  into  the  orbit  at  one 
ngle,  and  carrying  it  along  the  margin  of  the  orbit  with 
sawing  motion  to  the  other  angle. 
Having  withdrawn  the  scalpel,  the  surgeon  next  rolls 

ne  eyeball  downwards,  and  cuts  in  the  same  way  through 
.ie  upper  conjunctival  fold,  carrying  the  knife  along  the 
;  pper  margin  of  the  orbit  from  one  angle  to  the  other. 
The  incisions  are  now  made  to  join  each  other  at  the 

ngles,  and  by  rolbug  the  eyeball  first  to  the  one  side, 
.  len  to  the  other,  what  tags  still  exist  are  to  be  divided. 

If  the  ocular  conjunctiva  be  still  sound  it  ought  to  be 
reserved.    In  order  to  this,  it  is  first  of  all  to  be  de- 
iched  from  the  margin  of  the  cornea  all  round  as  in  tho 
Deration  of  excision  (p.  287),  then  slit  up  towards  tho 

I  inthi,  and  lastly  dissected  from  off  the  eyeball  towards 
ie  eyelids.  Alter  this  reflection  of  the  conjunctiva,  the 

I  icisions  into  the  orbit  round  the  eyeball  are  to  be  made. 
|  The  optic  nerve,  with  the  recti  muscles,  is  next  to  be 
I  ivided.  For  this  purpose  the  curved  scissors  are  intro- 
I  need  into  the  orbit  along,  and  with  their  convexity 
■  ►wards,  the  upper  and  inner  wall,  whilst  the  eyeball  is 
1  spt  rolled  downwards  and  outwards.  Being  now  opened, 
1  ley  are  pushed  on  so  as  to  include  between  their  blades 
1  ie  optic  nerve,  surrounded  by  the  muscles  close  to  the 

itic  foramen,  when  these  parts  are  to  be  cut  through. 
Sifter  this  the  eyeball  is  readily  drawn  forth  of  the  orbit, 
1  ie  scissors  being  used  to  divide  any  remaining  tags. 
I  The  orbit  is  now  to  bo  explored  with  the  finger,  and  if 
lny  suspicious  structure  be  discovered,  it  is  to  be  removed, 

il '  tho  lacrymal  gland  be  at  all  indurated  and  enlarged,  it 
I  ight  to  bo  seized  with  a  hook,  dragged  from  its  fossa, 
id,  along  with  its  surrounding  cellular  tissue,  removed 

I  ith  the  scissors. 

I  Dresaiiit/. — Tho  bleeding  usually  abates  of  itself,  or  on 
l.o  application  of  cold  water;  if  not,  pressure  with  a 
I  ug  of  lint  is  to  be  made.    The  orbit  is  now  to  bo  lightly 

led  with  charpie,  tho  divided  external  commissure  united 
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by  a  stitch  or  two,  and  the  whole  covered  with  a  piece  of 
spread  linen  with  holes  cut  in  it,  and  a  light  compress  and 
roller. 

If  the  eyelids  are  so  involved  in  tho  disease  of  the  eye- 
hall  as  to  require  to  be  extirpated  also,  an  incision  is  to  be 
made  through  tho  sound  skin  all  round  the  margin  of  the 
orbit,  and  the  eyelids  detached  therefrom,  and  reflected 
towards  tho  eyeball.  The  eyeball,  including  the  eyelids, 
is  then  fco  be  secured  with  either  the  tenaculum  or  liga- 
fcure,  and  the  extirpation  proceeded  with  as  above.  In 
this  case  it  will  be  observed  that  there  is  no  cutting  of- 
tho  conjunctival  folds,  all  the  conjunctiva  being  removed 
along  with  the  oyulids  and  tho  eyeball. 

After  treatment  and  healing  of  wound. — Although  extir- 
pation of  the  eyeball  is  a  severe,  and  without  chloroform 

a  very  painful  operation,  it  is  in  general  not  attended  by 
any  considerable  accident,  oven  in  weakly  patients;  and 
recovery  in  general  readily  takes  place  under  the  treat- 

ment usual  after  great  operations.  But  unfortunately  the 
disease,  on  account  of  which  the  operation  is  most  com- 

monly undertaken,  is  very  apt  to  broak  out  again  in  the 
adjoining  or  some  other  parts.  In  this  point  of  view, 
extirpation  of  the  eyeball  is  very  far  from  being  a  suc- 

cessful operation.  Indeed,  in  many  of  the  cases  in  which 
it  used  to  be  had  recourse  to,  viz.,  medullary  fungus  and 
cancer,  it  is  now  generally  refrained  from.  Arid  as  to  the 
other  eases,  it  is  rare  that  there  is  any  necessity  for  it; 
enucleation  or  simjde  excision  (p.  286)  being  almost 
always  sufficient,  except  when  tho  disease  of  the  eyeball 
is  complicated  with  a  tumour  in  the  orbit.  See  below, 
Orbital  tumours. 
Inflammation  must  be  met  actively,  as  it  is  apt  to 

extend  to  tho  membranes  of  the  brain  and  prove  fatal. 
When  the  charpie  has  become  loosened  by  tho  occurrence 
of  suppuration,  it  is  to  be  removed,  and  the  orbit  washed 
gently  out  with  tepid  water  and  again  lightly  filled  with 
charpie.  As  granulation  goes  on,  less  and  less  charpie 
is  to  bo  introduced  at  the  subsequent  dressings. 
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Section-  II. — Cataract. 
Cataract  is  manifested  by  a  groyness  or  whiteness  in 

I  the  pupil,  which  is  naturally  of  a  clear  black,  ami  consists 
lin  a  greater  or  less  opacity  of  the  crystalline  body,  whereby 
;the  rays  of  light  are,  in  a  proportionate  degree,  inter- 
i  cepted  on  their  way  to  the  retina.  The  consequence  is, 
rthat  vision  is  impaired  or  reduced  to  a  mere  perception  of 
i  light  and  shade. 

GEXERA  AND  CAUSES  OF  CATARACT. 

The  opacity  may  bo  seated  in  the  lens  itself,  or  in  its 
1  capsule,  or  in  both  lens  and  capsule  at  the  same  time. 
|  Different  kinds  of  cataract  are  accordingly  recognised, 
|  viz.,  lenticular,  capsular,  and  capsulo-lenticular. 

The  distinction  of  these  different  kinds  of  cataract  is  a 

I  point  of  no  small  importance,  for  on  it  depends  a  correct 
i  jonception  of  the  rise  and  progress  of  the  disease,  and, 

specially,  the  discrimination  of  the  operative  procedure 
p  best  adapted  to  effect  a  restoration  of  vision  in  a  given  case. 

Cataract,  as  above  defined,  is  sometimes  distinguished 
by  the  epithet  true,  in  contradistinction  to  what  has  been 

I  sailed  false  cataract,  which  consists  in  opaque  deposits  of 
,  ymph,  pus,  blood,  &c,  on  the  anterior  capsule, — the 
Lj  ionsequence  commonly  of  anterior  internal  inflammation 
If  if  the  eye.  False,  however,  may  be  combined  with 
I  rue  cataract,  lenticular,  anterior  capsular,  or  capsulo- 
I  enticular. 

Relative  frequency  of  Cataract  at  different  periods  of  life. 
—Of  3467  cataract  patients  (1691  males,  1568  females; 
I  ex  of  the  remainder  not  mentioned)  the  ages  were  as 

I  ollows  :  — * 
From   1  to  10  years 

„     10     20  „ 

20 
30 

40 
50 
60 

70 

30 40 

50 
60 

To 
80 

80  and  upwards 

-OS 
225 

263 
262 
358 
627 

922 
545 
57 

I 
*  Statistics  of  Cataract,  R.  L.  0.  H.,  by  Mr. 
phthalmic  Hospital  Reports.    London,  1867. 

3167 

Streatfeild,  iu 
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Causes. — Cataract  sometimes  occurs  already  at  birth, 
and,  like  ill-formed  teoth,  may  be  viewed  as  an  example 
of  imperfect  development.  In  advanced  life,  again, 
cataract  is  so  common,  that  it  may  be  looked  upon  as,  in 
some  degree,  a  natural  degeneration  of  structure,  ana- 

logous to  the  decay  of  tho  teeth  or  whitening  of  the  hair. 
Congenital  cataract  is  sometimes  met  with  in  several 

children  of  the  same  family — a  circumstance  which  points 
to  some  peculiarity  in  the  health  of  the  parents.  The 
children  of  parents  who  arc  first  cousins  are  often  the 
subjects  of  congenital  defects — amongst  others,  congenital 
cataract. 

The  ralarart  which  occurs  in  advanced  life  cannot,  in 
general,  be  attributed  to  any  particular  exciting  cause,  as 
it  is  met  with  in  all  conditions  of  life,  and  under  the  most 
varied  ei i enmst anees.  An  hereditary  predisposition,  how- 

ever, often  appears  to  exist. 
Cataract  arising  in  youth  and  manhood  can  often  not 

bo  traced  to  any  particular  cause.  Sometimes  it  is  owing 
to  inflammatory  degeneration  of  tho  eye;  sometimes  it 
it-  is  the  result  of  injury.  Diabetes  is  hero  also  to  he 
named  as  a  cause. 

Traumatic  ralarart. — Wo  have  above  seen  (p.  120)  that 
wound  of  the  capsule  leads  to  opacity  of  the  lens.  The 
capsule  may  bo  wounded  by  a  penetrating  instrument,  or 
burst  by  a  blow.  Opacity,  however,  may  take  place  in- 

dependently of  any  such  wound,  in  consequence-  of  dis- 
ruption of  the  connection  between  the  capsule  and  ciliary 

zone  from  a  blow.*  In  this  case,  the  lens,  at  the  same 
time  that  it  becomes  opaque,  acquires  a  globular  form 
(cataracta  cystica) ;  and  if  the  connection  be  only  partially 
broken,  flaps  backwards  and  forwards  in  the  vitreous 
humour,  which  has  become  dissolved  (cataracta  cystica 
tremalans) ;  but  wheu  its  detachment  from  the  ciliary  zone 
is  complete,  it  falls  down  below  the  pupil,  and  swimming 
about  [cataracta  cystica  natatalis),  is  liable  to  pass  through 
it  into  the  anterior  chamber.  Such  a  cataract  is  almost 
always  complicated  with  amaurosis. 

Diabetic  cataract. — Persons  labouring  under  diabetes 
are  liable  to  impairment  or  loss  of  sight.  This  is  owing 
either  to  amblyopia  or  lenticular  cataract,  or  both. 
Diabetic  amblj  opia,  which  is  of  more  frequent  occurrence 
than  diabetic  cataract,  is  owing  to  iinpHcation  of  tho  optic 

*  See  infra,  on  injuries  of  the  crystalline  body. 



LENTICULAR  CATARACT. 339 

nerve  in  the  attending  cerebral  afreet  ion.  Under  the 

ophthalmoscope  the  papilla  is  seen  white  (pp.  54 — 128). 
Diabetic  cataract  occurs  in  an  advanced  stage  of  the 

general  disease,  and  is  usually  soft  and  large,  but  presents 
no  peculiar  anatomical  characters.  That  the  opacity  is 
induced  by  the  direct  action  of  the  sugar,  pervading  the 
system,  on  the  lens,  would  appear  from  the  fact,  that  a 
frog  may  be  rendered  cataractous  by  placing  it  in  sugared 
water. 

I. — LENTICULAR  CATARACT. 

This  constitutes  the  typical  example  of  cataract;  and 
whilst  it  is  the  most  common  kind,  it  is  fortunately  that 
which  admits  of  being  most  successfully  treated. 

There  are  certain  appearances  which  lenticular  cataract* 
may  present,  dependent  simply  on  the  natural  structure 
of  the  lens,  rendered  visible  by  its  having  become  opaque, 
and  which  may  therefore  be  studied  in  a  health}'  lens, 
removed  from  the  eye  alter  death,  and  rendered  opaque 
by  reagents.  These  appearances  deserve  to  be  noted 
before  jirocceding  to  inquire  into  the  objective  characters 
of  the  different  species  of  lenticular  cataract. 

1st.  Tlie  (/listening  appearance  like  tendon,  or  mother-of- 
pearl. — This  is  owing,  as  in  the  case  of  tendon,  or  mother- 
of-pearl,  to  the  mode  in  which  the  light  is  reflected  by  the 
peculiar  suit  ace  of  the  opaque  fibrous  structure. 

2nd.  The  appearance  of  a  star  with  three  radii,  extend- 
ing from  the  centre  towards  the  circumference  of  the  lens, 

one  upwards  and  a  little  outwards,  one  downwards  and 
inwards,  the  third  downwards  and  out- 

wards, less  opaque  than  the  rest  of  the 
lens,  and  without  the  glistering  appear- 

ance. This  is  owing  to  a  substance,  diffe- 
rent from  that  of  the  rest  of  the  lens, 

intervening  between  the  anterior  ends  of 
the  fibres,  thus  :— Fig.  62. 

This  substance  becoming  distended,  by  the  imbibition 
of  fluid  apparently,  the  stellate  appearance 
is  rendered  more  evident,  thus  : — Fig.  63. 

Species  of  lenticular  cataract. — The  cha- 
racter by  which  it  is  of  most  import- 

ance to  distinguish  species  of  lenticular 
cataract,  is  consistence;  for  this  lias  re- 

ference to  the  kind  of  operation  to  be  un-  Fi^'.  64. 
dertaken  for  their  cure.    According  to  their  consistence 

z  2 
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lenticular  cataracts  are  divided  into  hard,  soft,  and 

fluid. Diagnosis  0/  consistence. — Generally  speaking,  hard  cata- 
racts are  met  with  in  persons  advanced  in  life,  have  a 

colour  which  is  a  mixture  of  gray  and  amber,  and  are  of 
a  sizo  not  exceeding  that  of  the  healthy  lens.  Soft  cata- 

racts, on  the  contrary,  occur  in  young  persons,  have  a 
gray  or  milk-and-water  colom-,  and  are  of  a  size  at  least 
equal  to,  but  often  exceeding,  the  natural  sizo  of  the 
healthy  lens.  Fluid  cataracts  are  characterised  by  their 
whiteness  or  whitish-yellow  tint  and  prominence,  espe- 

cially at  the  most  depending  part. 
Diagnosis  between  lenticular  and  capsular  cataract,  and 

between  lenticular  and  capsulo-lenticular  cataract. — The  02m- 
•  city  of  lenticular  cataracl  is  of  some  tint  of  gray,  and  if 
streaked,  uniformly  so,  from  contro  to  circumference  ;  in 
capsular  cataract,  on  the  contrary,  the  opacity  is  white  and 
irregularly  streaked  or  Bpeckled  ;  whilst,  in  capsulo-lenti- 

cular cataract,  tho  opacity  is  a  variable  combination  of 
lenticular  and  capsular  opacity,  as  will  bo  more  particu- 

larly detailed  under  the  head  of  capsulo-lenticular  cataract. 

1st. — Hard  or  common  lenticular  cataract  of  old  people. 

Between  fifty  and  eighty  is  the  age  of  the  majority  of 
persons  who  present  themselves  with  this  form  of  cataract. 
There  are  few  younger  than  fifty,  because  the  complaint  is 
of  rare  occurrence  below  that  age.  There  are  also  com- 

paratively few  older  than  eighty,  not,  however,  because 
the  disease  is  of  less  frequency  above  that  age,  for  the 
contrary  is  the  case,  but  because  there  are  then  fewer 
people  living. 

Tho  consistence  of  the  lens  is  greater  than  natural,  espe- 
cially as  regards  the  nucleus.  The  size,  not  greater.  The 

colour,  a  mixture  of  gray  and  amber — the  amber  colour 
predominating  in  tho  middle,  where  the  02)acity  appears 
in  eatest.  The  cause  of  this  peculiarity  of  coloration  is, 
that  the  central  nucleus  of  tho  lens  is  the  seat  of  the 
amber  colour,  and  this  sometimes  without  any  actual 
opacity,  whilst  the  superficial  part  of  tho  lens  is  the  seat 
of  the  gray  opacity.  Sometimes,  there  is  nuclear  with 
little  sujjerficial  opacity ;  sometimes  superficial,  with  little 
nuclear.  Generally,  the  nuclear  appears  first,  and  the 
superficial  is  gradually  superadded. 

The  superficial  gray  opacity,  which  may  have  more  or 
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less  of  the  glistening  appearance  on  the  surface  above 
described  (p.  339),  sometimes  presents  itself  in  the  form 
of  streaks,  converging  from  the  circumference  of  the  lens, 
where  they  arc  Lmad,  towards  the  centre,  where  they 
become  narrow.  These  streaks  are  fasciculi  of  fibres 

more  opaque  than  the  rest.  When  the  posterior  superfi- 
cial strata  are  thus  affected,  the  opacity  appears  deep- 

seated  and  concave. 

In  some  cases  we  can  observe  tlris  opacity  of  the  super- 
ficial strata,,  both  anterior  and  posterior,  together  with 

nuclear  opacity,  whilst  the  intermediate  part  of  the  lens 
is  still  pretty  clear. 

Lenticular  cataracts  occur,  in  which,  while  the  central 
nucleus  is  as  hard  as  in  hard  cataracts,  just  described,  the 
peripheral  strata  arc  softer — softer  even  than  in  the  healthy 
state  of  the  lens.  They  also  belong  to  advanced  life,  and 
indeed  appear  to  be;  an  advanced  stage  of  the  preceding 
form.  The  peripheral  strata  of  the  lens,  at  the  same  time 
that  they  are  softer,  are  more  opaque.  In  consequence  of 
■liis,  the  brown-yellow  or  amber  colour  of  the  hard  central 
part  of  the  lens  is  not  seen,  or  but  indistinctly  ;  the  general 

colour-  of  the  cataract  being  that  of  the  more  opaque  super- 
ficial strata,  viz.,  whitish-gray. 

Sometimes  hard  cataracts  are  of  a  dark  brown  colour, 

'ike  mahogany ;  such  are  called  black  cataracts. 
Subjective  symptoms. — When  the  cataract  is  pretty  fully 

formed,  everything  right  before  the  patient  generally 
|  ippears  to  him  as  if  obscured  by  a  thick  cloud  or  gauze, 
I  'jut  objects  placed  to  one  side,  or  above  or  below,  he  may 
itill  perceive  less  indistinctly.    In  bright  light,  vision  is 
.till  more  indistinct ;  in  moderate  dull  light  it  is  less  so. 

1  [be  opposite  of  all  this,  however,  sometimes  occurs,  viz., 
hat  the  patient  sees  right  before  him  better  than  to  one 
ide,  and  in  a  strong  as  well  as  in  a  dull  light — sometimes 

I  letter.    Lastly,  objects  may  not  be  seen  at  all,  but  vision 
I. nay  be  reduced  to  a  mere  perception  of  light  and  shade. 

The  peculiarities  in  the  state  of  vision  now  enumerated, 
|  »resent  themselves  according  as  the  opacity  is  greater  or 

ess  in  the  centre  than  at  the  ch'cuinference  of  the  lens,  or 
I  s  it  is  equally  great  in  the  centre  and  at  tho  circuin- 
I  erenco. 

In  the  first  and  more  common  ease,  i.  e.,  when  the 

|  pacity  is  greater  in  the  centre  than  at  the  circumference 

|  t'  tho  lens,  the  rays  of  light  from  objects  right  in  front 
'  f  the  eye  are  less  freely  admitted  or  are  altogether  inter- 
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copted  by  the  more  opaque  central  p"art  of  the  lens : 
whilst  the  rays  of  light  from  objects  situated  to  one  side 

are  more 'freely  admitted  through  its  less  opaque  circum- 
ferential part.  In  bright  light,  the  pupil  being  con- 
tracted, tho  less  opaque  circumferential  part  of  the 

lens  is  covered,  and  only  tho  more  opaque  central  part 
presented  to  the  rays  of  light,  so  that  even  the  vision  of 
objects  placed  sideways  is  interrupted ;  whereas  in  dull 
light,  the  pupil  being  dilated,  the  less  opaque  circumfe- 

rential part  of  tho  lens  is,  to  a  considerable  degree, 
uncovered,  and  jnoro  free  entrauco  of  light  tlras  per- 

mitted. When  the  pupil  is  under  the  influence  of  bella- 
donna, vision  is  still  more  decidedly  improved,  as  the 

dilatation  produced  by  belladonna  is  greater  than  that 
Which  takes  place  in  dull  light. 

In  the  second  and  rarer  ease,  i.e.,  when  tho  opacity  is 
less  in  the  centre  than  at  the  circumference,  the  rays  of 
light  from  objects  right  in  front  of  the  eyo  are  more 
freely  admitted  by  the  less  opaque  central  part;  whilst 
the  rays  of  light  from  objects  to  ono  side  are  less  freely 
admitted,  or  are  altogether  intercepted  by  the  more 
opaque  circumferential  part  of  the  lens.  In  bright  light, 
though  the  pupil  is  contracted,  the  less  opaque  central 
part  of  the  Ions  is  still  uncovered  for  the  passage  of  the 
rays  of  light,  and  hence  vision  is  uninfluenced. 
When  the  opacity  involves  equally  the  central  and  cir- 

cumferential part  of  the  lens,  vision  is  nearly  equally 
defective,  -whether  during  a  dilated  or  a  contracted  state 
of  t  he  pupil. 

Objects,  when  they  are  still  to  be  perceived,  sometimes 
appear  to  the  cataractous  patient  distorted  and  multiplied. 

Objective  symptoms. — The  general  bearing  of  tho  cata- 
ractous patient,  the  expression  of  his  features,  and  the 

movements  of  the  eyeball,  have  been  above  noticed  (p.  2). 
By  keeping  his  head  bent  forwards,  his  eyebrows  knit 
and  depressed,  his  eyelids  half  closed,  and  by  looking  at 
objects  sideways,  he  appears  as  if  intolerant  of  light.  He 
does,  indeed,  by  these  means,  seek  to  shade  the  eyes,  but 
not  becaiise  he  cannot  bear  the  light,  but  because  he  in 
general  finds  that  when  his  eyes  are  shaded  he  sees 
better. 

As  regards  the  appearance  of  the  eye  : — Tho  clear  black 
of  the  pupil  is  wanting,  and  in  its  stead  there  is  an 
opaque  appearance,  presenting  in  various  degrees  of 
intensity,  combination,  and  extent,  the  characters  above 
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described  (pp.  340,  341).  On  examining  carefully  the 
opaque  appearance,  especially  by  looking  into  the  eye 
sideways,  it  is  seen  in  the  situation  of  the  crystalline 
bod}'.  On  making  a  catoptrical  examination  of  the  eye 
(p.  34),  it  is  found  that  the  posterior  erect  and  the 
inverted  images  arc  not  produced,  if  the  anterior  part  of 
the  crystalline  body  be  opaque,  whether  the  rest  be 
opaque  or  not ;  but  if  it  is  the  centre  or  the  posterior  part 

only  which  is  opaque,  the  posterior  erect  imago  is  pro- 
duced, but  not  the  inverted  one.  The  inverted  image, 

however,  does  not  always  disappear,  though  there  is 
opacity  of  the  anterior  layers  of  the  lens,  sufficient  to 
prevent  the  formation  of  the  deep  erect  image.  When 
the  opacity  is  as  yet  slight,  the  images  may  be  produced, 
but  will  be  more  or  less  indistinct.  Of  course  the  an- 

terior erect  or  corneal  image  is  not  affected,  unless  the 
cornea  is  diseased. 

In  assisting  the  differential  diagnosis  of  amaurosis 
and  incipient  cataract,  and  perhaps,  in  rare  cases,  of 
black  cataract,  the  catoptrical  test  was  of  considerable 
use,  but  it  has  now  been  superseded  by  the  ophthal- 
moscope. 

That  the  opacity  is  seated  in  the  lens  may  generally  be 
determined  by  a  practised  surgeon  without  dilating  the 
pupil  by  belladonna,  but  of  course  no  formal  opinion 
shoidd  be  pronounced  by  beginners  of  the  exact  nature  of 
the  case  until  an  examination  has  been  made  whdst  the 
pupil  is  under  the  influence  of  belladonna. 

The  pupil  being  dilated,  oblique  illumination  enables 
us  to  ascertain  the  state  of  the  crystalline  lens  very 
completely. 
The  various  aspects  under  which  anterior  capsular 

cataract  presents  itself, — the  streaks  of  opacity  in  the 
anterior  cortical  substance  of  the  lens  converging  from 
the  circumference,  where  they  are  broad,  towards  the 

centre,  where  they  become  narrow, — the  concavity  of  the 
opaque  surface  when  the  deep  cortical  strata  are  alone  or 
principally  cataractous, —  the  amber -coloured  nucleus 
shining  through  the  greyish  opaque  cortical  substance  of 
the  lens  in  the  ordinary  cataract  of  old  people,  are  all 
distinctly  Been. 

It  has  been  above  stated  that  for  all  practical  purposes, 
opacity  of  the  Lens  can  be  sufficiently  well  ascertained  by 
ordinary  exploration,  by  oblique  illumination,  with  the 
pupil  dilated.    By  means  of  the  ophthalmoseopo,  adjusted 
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for  the  purpose,  howover,  otherwise  undistinguishable 
opaque  points  or  streaks  can  be  seen. 
By  means  of  the  ophthalmoscope,  moreover,  we  can 

assure  ourselves  of  the  transparency  of  the  lens,  which 
wo  cannot  always  otherwise  do. 
Viewed  by  oblique  illumination,  opacities  of  the  lens 

appear  of  their  natural  white,  grey,  or  dull  amber  tint. 
Viewed  under  the  ophthalmoscope,  they  appear  blackish, 
whilst  the  redness  of  the  fundus  is  seen  through  any 
clear  spaces  that  may  still  exist  between  them. 

The  uvea  al  the  extreme  pupillary  margin  of  the  his 
is  in  cataracl  broughl  by  contrast  more  distinctly  into 
view  than  usual,  and  looks  like  a  dark  ring  encircling  the 

pupil. Tin'  form  and  motions  of  (lie  pupil  are  natural,  unless 
tin'  cataract  lie  so  Large  as  to  press  upon  the  iris,  which, 
however,  is  not  usually  the  case  in  hard  cataract,  or 
unless  the  case  be  complicated  with  morbid  adhesions, 
amaurosis,  &o. 

Rise  and  progress. — The  dimness  of  vision  and  objective 
opacity,  in  general,  begin  in  a  very  unmarked  manner, 
and  increaso  slowly  for  perhaps  months  or  years,  until 
they  have  attained  the  dogroo  abovo  described.  Usually 
one  eye  is  affected  first,  and  by-and-by  the  other.  In 
rarer  cases  both  oyes  become  affected  at  the  same  time. 

Nature  of  the  change  in  the  lens. — Lenticular  cataract 
consists  in  a  marasmus  and  opacity  of  the  proper  sub- 

stance of  the  lens.  When  examined  under  the  micro- 
scope, the  fibres  aro  seen  to  bo  shrivelled  and  dry-looking, 

and  instead  of  a  homogeneous  interfibrous  substance, 
there  is  a  molecular  matter,  consisting  of  fatty  granules, 
niyelinc  globules,  &c.  As  glass  becomes  opaque  on  being 
powdered,  so  does  the  lens  when  its  substance  is  thus 
resolved  into  heterogeneous  particles  irregularly  mixed. 

Differential  diagnosis-. — Glaucoma  with  amaurosis  is  the 
disease  with  which  the  lenticular  cataract  of  old  people  is 
most  likely  to  bo  confounded.  It  is,  however,  to  be 
observed,  that  a  case  of  this  form  of  cataract,  even  in  its 
incipient  stage,  is  less  likely  to  be  mistaken  for  a  case  of 
glaucoma  with  amaurosis,  than  a  case  of  glaucoma  with 
amaurosis  is  for  one  of  cataract.  The  following  diagnos- 
tical  table  displays  the  principal  points  of  difference 
between  cataract  on  the  one  hand,  and  glaucoma  with 
amaurosis  on  the  other. 
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34. J 
Objective  symptoms. 

CATARACT. 

The  eyeball  presents  to 
betouch  the  natural  degree 
f  firmness. 

The  opacity  is  readily re- 
ognised  to  be  "well-defined, 
nd  distinctly  seated  in  the 
3ns,  and  not  to  change  its 
lace  with  the  direction  of 

he  light.  "When  the  pupil i  dilated  by  belladonna,  the 
ataract  is  still  inure  dis- 
inctly  and  extensively  seen . 

The  pupil  in  its  move- 
nents always  quite  natural. 
Jilates  under  the  influence 

f  belladonna,  quickly  aud 

uiifoirul}-. 

Even  in  an  early  stage, 
:ie  inverted  image  is  ob- 
cure  or  obliterated,  and 
he  deep  erect  one  very 
idistinct. 

The  inverted  image,  long 
efore  the  cataract  is  fully 
jrmed,  is  not  produced,  or 
ut  indistinctly,  whether  the 
andlo  be  held  opposite  the 
en1  ral  or  the  circumferen- 
ial  part  of  the  lens,  owing 
)  the  circumstance,  that  it 
i  the  superficial  strata  of 
tie  lens  which  are  first  af- 
scted,  and  which  of  course 
revont  the  distinct  forcna- 
on  of  the  inverted  imago, 
s  wi  ll  by  the  middle  as  by 

GLAUCOMA  WITH  AMAUROSIS. 

The  eyeball  is  pretcrna- 
tmally  hard  to  the  touch. 

The  opacity  appears  deep- 
seated,  butwhere  it  is  seated 
one  cannot,  by  merely  look- 

ing into  the  eye,  say  exactly, 
especially  as  it  changes  pla  ce 
according  to  the  direction  in 
which  light  is  admitted  to 
the  eye,  appearing  always 
on  the  opposite  side.  It  is 
not  seen  more  distinctly 
when  the  pupil  is  dilated. 

The  pupil  is  more  or  less 
dilated,  and  if  not  quite  im- 

movable, its  movements  are 
limited  and  slow.  Yields 

slowly  and  irregularly  to 
the  influence  of  belladonna, 
if  not  already  quite  dilated. 

(Ilaucoma  only  when 
much  advanced,  obliterates 
the  inverted  image,  while 
in  all  its  stages,  it  renders 
the  deep  erect  one  more 
evident  than  it  is  in  the 
healthy  eye. 

In  glaucoma  at  a  middle 
stage,  the  inverted  image  is 
pretty  distinct  when  formed 
near  the  edge  of  the  crystal- 

line; but  if  the  candle  be 
brought  in  front  of  the  eye, 
the  inverted  image  is  less 
distinct,  and  in  some  cases 
is  altogether  extinguished. 
This  extinction  of  the  in- 

vert <  il  image,  when  the  can- 
dle is  brought  in  front  of 

the  eye  and  not  otherwise, 
is  owing  to  a  loss  of  dan- 
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CATARACT. 

the  ciroumferential  part  of 
the  lens. 

Tho  bottom  of  the  eye 
cannot  be  seen  under  the 
ophthalmoscope,  unless  tho 
cataract  lie  partial.    In  this 
case   tlic   opacities   of  tho 
lens  appear  blackish,  and 
tho  redness  of  the  fundus 
is  Been  through  tho  clear 
intervening  spaces  (p.  34-1). 

Subjective  symptoms. 

Vision  in  general  dimi- 
nishes slowly ;  in  rare  cases, 

however,  quickly.  No  pho- 
topsy,  but  muscte  volitantes 
Bometimes  very  evident. 

In  general  quite  unat- 
tended by  any  constitu- 

tional disturbance.  No  in- 
ternal inflammation  nor 

pain. 

Objects  situated  sideways 
more  distinctly  seen  in  ge- 
uoral ;  inwards,  outwards, 
upwards,  downwards,  in- 
diiferently. 

Vision  better  in  dull  light. 
The  opposite  of  this  occurs, 
but  rarely,  when  tho  cir- 

cumference of  the  lens  is 
more  opaque. 

The  flame  of  a  candle  or 

lamp  appears  expanded  and 

GLAUCOMA  WITH  AMAUROSIS. 

sparency  in  the  kernel  of 
tho  lens,  while  the  superfi- 

cial strata  are  still  tran- 

sparent. The  bottom  of  the  eye 
and  its  peculiar  alterations 
may  be  seen  and  examined 
under  the  ophthalmoscoj)e 

(p.  54,  and  also  infra). 

Diminution  of  vision 
often  sudden  ;  sometimes, 
however,  slow  and  gradual. 
Fiery  and  coloured  spectra 
before  tho  eyes,  are  of 
common  occurrence. 

Generally  accompanied 
by  constitutional  derange- 

ment. Often  symptoms  of 

internal  congestion,  or  ac- 
tual posterior  internal  in- 

flammation with  supra- 
orbital or  temporal  pain. 

Objects  situated  to  some 
one  side,  not  any  side  indif- 

ferently, often  more  dis- 
tinctly seen,  as  some  one 

part  of  the  retina  may  be 
less  affected  than  the  rest — 
inside  oroutside  only,  above 
only,  or  below  only. 

Vision  worse  in  dull  light. 

The  opposite  of  this,  how- 
ever, sometimes  occurs  in 

the  erethitic  form. 

The  flame  of  a  candle  or 

lamp  appears  lost,  but  its 
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CATAEACT. 

ffused,  as  it  is  seen  when 

e  look  at  it  through  ob- 
:ured  glass. 
In  general,  the  vision  is 

:>t  liable  to  be  better  some 
xys,  worse  others. 
Diminution  of  vision  is 

t  proportion  to  the  opacity 
:  the  lens. 

Perception  of  light  at 
■ast  never  lost,  even  when 
le  opacity  is  very  dense. 

GLAUCOMA  WITH  AMAUROSIS. 

place  surrounded  by  spread- 
ing rays. 

Often  vision  is  better  one 

day,  worse  another. 

Diminution  of  vision 

much  greater  than  the  ap- 
pearance of  opacity  of  the 

lens  woirlcl  account  for. 

All  perception  of  light 
may  be  lost,  and  yet  the 
appearance  of  opacity  may 
not  be  much  greater.  Com- 

plete cataractous  opacity 
may,  however,  supervene. 

Prognosis  and  treatment. — "When  once  begun  to  form,  it lay  be  prognosticated  that  the  opacity  will  go  on  to 
icrease  until  all  useful  vision  is  prevented  in  the  eye. 
nd  it  may  also  be  prognosticated,  that  the  other  eye,  if 
ot  already,  will  likewise  become  affected.  How  quick 
:  how  slow  the  progress  to  loss  of  useful  vision  majr  be, 
■.nnot  be  prognosticated — it  may  be  months,  or  it  may 
;  years.  It  may  be  said  that  hard  nuclear  cataract 
lvances  more  slowly  than  soft  cortical  cataract,  and  that 
i  the  latter  the  progress  is  slower  when  the  opaque 
reaks  are  fine  than  when  they  are  broad. 
Restoration  of  vision  can  be  effected  only  by  an  opera  - 
on,  by  which  the  opaque  lens  shall  be  extracted  from 
le  eye  altogether  {the  operation  of  extraction),  or,  in  some 
tses,  divided  and  removed  by  absorption  (the  operation  of 

'■vision),  or  removed  from  its  situation  to  below  the  level 
'the  pupil  (the  operation,  of  displacement). 

2nd. — Soft  or  common  lenticular  cataract  of  young  people. 
This  cataract  is  of  the  same  consistence  as  that  which  is 
itural  to  the  lens,  or  softer,  and  of  a  grayish-white  or 
ilk-and-water  opacity.  The  superficial  strata  of  the 
us  are  commonly  the  first  affected.  It  presents,  in  the 
ilier  stages  of  its  opacity,  the  glistening  tendinous 
peel  and  stellate  appearance  above  described ;  in  short 
e  soft  cataractous  lens  at  first  very  closely  resembles  a 
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healthy  lens,  rendered  opaque  and  swollen  by  the  action 
of  reagents.  But  by-and-by  it  comes  to  have  less  of  the 
appearance  of  the  original  structure,  the  fibres  being 
broken  up  ami  resolved  into  a  grayish  molecular  pappy 
substance,  containing  fatty  granules  and  inycline  glo- 
bules. 

In  a  more  advanced  stage,  the  liquid  part  of  this  pappy 
mass  may  pass  out  by  diffusion  through  the  walls  of  the 

capsule,  and  what  remains  -will  form  a  thin  opaque  grey- 
ish-yellow cake,  of  small  diameter  (discoid  cataract).  In- 

deed, it  sometimes  becomes  so  much  shrunk  in  diameter, 
that  when  tho  pupil  is  dilated,  the  zonula  lucida  appears 

around  it,  .-mil  radiating  •white  hands  are  seen  extending 
from  it  In  the  ciliary  body  (cataracta  cum  zonula).  It  is 
also  so  much  shrunk  in  thickness,  that  it  is  evidently  a| 
a  considerable  distance  behind  the  iris,  which  may  in 
consequence  bo  inebned  backwards.  It  admits  of  being 
easily  broken  up. 

In  tho  lenticular  cataract  of  young  people,  the  nucleus 
only  is  sometimes  found  opaque,  while  the  cortical  part  is 
as  yet  quite  transparent. 

Subjective  symptoms. — Vision  is  diminished  in  proportion 
to  the  opacity,  in  a  manner  analogous  to  what  is  above 
described  to  be  the  case  in  haul  cataract. 

Objective  symptoms. — These  are,  on  the  whole,  much  the 
si        as  those  of  hard  cataract  above  described,  with  the 
exception  of  such  differences  as  are  produced  by  the  diffe- 

rences in  colour,  general  aspect  of  the  opacity,  and  size  of 
the  cataractous  lens. 

The  iris  and  pupil  may  be  natural,  but  according  to  the 
size  of  the  lens,  so  will  be  its  closeness  to  the  iris.  If,  as 
is  often  the  case,  it  is  so  large  as  to  press  on  the  iris,  the 
motions  of  the  pupil  are  impeded. 

Causes. — The  occurrence  of  opacity  of  the  lens  in  young 
persons  is  very  much  rarer  than  in  old  persons.  It  is 
often  met  with  as  the  result  of  injury.  In  children 
affected  with  lenticular  cataract,  we  are  sometimes  told 
that  the  opacity  made  its  appearance  after  convulsions. 
In  adults,  we  have  seen,  it  sometimes  supervenes  in  dia- 

betes.   In  other  cases  it  cannot  be  traced  to  any  cause. 

Diagnosis. — There  is  no  likelihood  of  this  form  of  len- 
ticular cataract  being  confounded  with  glaucoma,  as  the 

latter  disease  does  not  occur  except  in  old  persons.  It  is 
to  be  remembered,  however,  that  this  form  of  cataract  IS 
not  unfreauontly  compiHcated  with  amaurosis.    Soft  len- 
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cular  cataract,  being  whiter  than  hard,  is  less  readily 
■stinguished  from  capsular  cataract. 
In  the  advanced  stage  above  described,  under  the  name 

'  discoid,  there  is  a  resemblance  to  siliquose  capsular :,taract. 

Prognosis  and  treatment. — What  is  above  said  on  those 
aads  (p.  347),  in  regard  to  hard  cataract,  is  in  genera] 
mheable  here,  except  that  soft  cataract  is  more  rapid  in 
•3  progress  than  hard,  and  that  the  kind  of  operation  best 
lapted  for  the  removal  of  the  opaque  lens,  is  that  by 

'vision,  in  order  to  its  solution  and  absorption,  or  cxtrac- 
on  through  a  puncture-section  of  the  cornea. 

3rd. — Fluid  cataract. 

I  In  fluid  cataract,  the  capsule  may  be  seen,  when  the 
lpil  is  dilated,  bulged  forwards  at  the  lowest  part  by 
e  subsidence  of  the  opaque  fluid.  In  this  state,  the 
•acity  is,  as  above  mentioned,  greater  below  than  above. 
The  milky  white  or  yellowish  fluid  is  composed  of  the 

I  rtical  substance  of  the  lens  resolved  into  a  state  of 
.  aulsion,  with  fatty  granules,  &c. 
What  has  been  called  Morgagnian  cataract  appears  to 
i  an  early  stage  of  iluid  cataract,  and  to  consist  in 
;ftening  and  opacity  of  the  exterior  part  of  the  lens, 
I  th  perhaps  absorption  by  endosmose  of  aqueous  hu- 
jur  into  the  capsule,  determined  by  the  diseased  state 
the  lens,  similar  to  what  takes  place  after  death,  and 

Liich  is  the  true  source  of  what  is  called  the  Morgagnian 
id. 

II. — CAPSULAR  CATARACT. 

liThc  anterior  and  posterior  walls  of  the  capsule  may  be 
fcoarately  affected  with  opacity.  Hence  are  recognised 
|  terior  capsular  cataract,  and  posterior  capsular  cata- 
|  ;t.  Opacity  of  tho  lens  is  apt  to  supervene,  so  that  the 
I  >e  merges  into  capsulo-lenticular  cataract. 

1st. — Anterior  capsular  cataract. 

IThe  opacity  in  anterior  capsular  cataract  has  moro 
j  ilogy  with  opacity  of  tho  cornea  than  opacity  of  the 
l-s,  being  owing  to  opaquo  deposit  on  tho  outer  or  inner 
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surface  of  tlio  capsule.  It  is  usually  dead  white,  and 
either  implicates  the  whole  anterior  wall  of  the  capsule, 
or  perhaps  one  half,  or  occurs  La  abruptly-defined  patches, 
8] nits,  or  streaks,  quite  irregular  both  in  form  and  dispo- 

sition, excepl  in  the  case  of  central  capsular  cataract,  in 
which  the  opacity  occurs  in  the  form  of  a  single  elevated 
opaque  spot,  seated  in  the  centre  of  the  capside.  This) 
elevated  opaque  spot  is  sometimes  of  a  pyramidal  shape, 
its  apex  projecting  towards  the  pupil. 

According  to  the  differences  in  the  general  aspect  of 
anterior  capsular  cataract,  produced  by  the  differences 
in  the  disposition  of  the  opacities,  such  names  as  the 
following  nave  been  given  to  the  cataract: — cataracm 
capsularis  anterior  totalis,  dimidiatu,  centralis,  punctata, 
marmoracea,  striata,  Ac. 

Motions  of  the  pupil. — The  motions  of  the  pupil  may  he 
natural,  but  very  often  they  aro  impeded  by  adhesions 
bet  ween  the  pupillary  margin  of  tho  his  and  the  capsule 
of  the  lens. 

Subjective  symptoms. — According  to  the  situation  and 
extent  of  the  specks,  so  tho  loss  of  sight  may  be  greater 
or  less  than  in  lenticular  cataract.  Complications  often 
exist  which  may  interfere  with  vision  more  than  the 
mere  capsular  opacity. 

Causes. — Anterior  capsular  cataract  appears  generally 
to  be  tlic  result  of  inflammation  of  the  eye, —  ophthalmia 
neonatorum,  or  scrofulous  ophthalmia,  for  example,  more 
frequently  than  of  iritis.    Often  it  is  congenital. 
The  diagnosis  of  anterior  capsular  cataract  is  founded 

principally  on  the  superficial  seat  and  whiteness  of  the 
opacity,  and  its  speckled  disposition. 

Prognosis  and  treatment. — Anterior  capsular  cataract  is 
like  opacity  of  the  cornea,  not  prone  to  extend,  the  in- 

flammation which  originally  gave  rise  to  it  having  ceased; 
and  it  may  continue  for  many  years,  or  for  life,  without 
tho  supervention  of  lenticular  opacity.  Not  unfrequently 
so  much  vision  is  still  preseivcd  that  no  interference  in 
the  way  of  operation  is  required.  Any  operation  that 

may  bo  undertaken,  must  be  the  same  as  for  eapsulo- 
lenticular  cataract,  for  the  capsulo  cannot  bo  removed 
without  sacrificing  the  lens. 
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2nd. — Posterior  capsular  cataract. 

Of  simple  uncombined  opacity  of  the  posterior  wall  of 
le  capsule  little  is  known.  Opacity  of  the  posterior 
trata  of  the  lens  (p.  341),  has  been  sometimes  mistaken 
sr  it. 

III. — CAPSULO-LENTICULAR  CATARACT. 

In  capsulo-lenticular  cataract,  the  opacity  may  be  par- 
ial  or  complete.  It  may  be  confined  to  a  small  spot  on 
he  middle  of  the  anterior  capsule,  and  of  the  lens,  the 
est  of  the  body  being  healthy  ;  or  the  opacity  may  be  to 
,  greater  extent,  and  the  lens  hard,  soft,  or  in  a  more  or 
ess  fluid  state.  The  opacity  of  the  anterior  capsule, 
rhich  varies  in  degree  as  in  simple  anterior  capsular 
ataract,  may  be  combined  with  thickening  of  it. 
Sensibility  to  light  is  occasionally  very  feeble  in  cap- 

ulo-lenticular  cataract,  owing  in  some  cases  to  the  density 
•f  the  opacity,  in  others  to  the  presence  of  amaurosis, 
.■ataract  supervening  to  amaurosis,  and  especially  to 
raumatic  amaurosis,  is  frequently  capsulo-lenticular. 
Tie  cataract  is  slow  in  its  progress  under  such  circum- 
tances.  At  length  the  vitreous  humour  dissolves,  and 
he  iris  and  cataract  become  tremulous. 
According  to  the  differences  above  enumerated,  different 

pecies  of  capsulo-lenticular  cataract  are  recognised. 

1st. — Central  capsulo-lenticular  cataract. 

This  seems  to  belong  to  the  same  head  as  central  cap- 
sular cataract,  from  which  it  differs  merely  in  presenting 

.  circumscribed  opacity  of  the  lens  at  the  place  corre- 
ponding  to  the  opacity  of  the  capsule.  Both  species 
ccur  congenitally,  or  make  their  appearance  shortly  after 
•irth — oft  en  after  ophth  al  mia  neonatorum .  The  lenticular 
pacify  may  be  broader,  but  is  not  in  general  so  dense  as 
he  capsular.  Central  cataract  is  rarely  capsular  merely, 
■utis  in  general  capsulo-lenticular.  It  often  co-exists  with 
ongenital  defects.  1  have  met  with  it  along  with  night 
lindness. 

The  effect  of  central  capsulo-lenticular  cataract  on 
ision  is  short-sightedness. 
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Prognosis  and  treatment. — No  operation  is  called  for.  If 
the  pupil  is  not  habitually  dilated  so  as  to  expose  the  clear 
part  of  the  crystalline  for  tho  passage  of  light,  the  chops 
of  belladonna  or  atropia  are  to  bo  used  for  that  purpose 
(]).  83).  In  such  cases  tho  oporation  of  dislocation  of  the 
pupil  to  opposito  a  clear  part  of  the  lens  has  been  per- 

formed and  recommended  by  Mr.  Oritchett.  See  below. 
The  lenticular  opacity  is  apt  eventually  to  extend,  so  that 
the  removal  of  tho  cataract  by  an  oporation  becomes 
necessary. 

2nd. — ( 'ommon  capsulo-lenticular  cataract. 

Tin-  appearances  are  those  principally  of  anterior  cap- 
sular cataract,  when  the  opacity  of  the  anterior  capsule 

is  complete.  When  the  opacity  is  incomplete,  the  opacity 
of  the  lens  is  seen  through  the  transparent  places.  The 
lens  may  be  hard,  sofl ,  or  fluid. 

Such  a  cataract  is  almost  always  complicated  with  a 
morbid  state  of  tho  postorior  segment  of  tho  eyeball,  and 
amaurosis. 

3rd. — Sil iquose  cataract. 

This  results  from  the  more  or  loss  complete  absoiption 
of  the  lens,  by  a  process  of  osmose  or  diffusion,  with 
collapse,  thickening,  and  opacity  of  the  capsule.  It  is 
white,  firm,  and  tough,  and  evidently  has  its  seat  at  a 
considerable  depth  in  tho  eye. 

PALLIATIVE  TREATMENT  OF  CATARACT.     CAN  CATARACT 
BE  CURED  WITHOUT  AN  OPERATION  ? 

In  many  cases  cataractous  patients  have  their  sight 
temporarily  improved  by  dilating  the  pupil  with  bella- 

donna or  atropia.  Some,  however,  are  dazzled  by  this. 
And  in  some,  though  benefit  is  obtained,  congestion  of 
the  eye  is  induced,  so  that  it  is  necessary  to  discontinue 
its  further  employment  (p.  143). 

There  have  been,  and  there  aro  at  11k-  present  time, 
persons  who  pretend  to  cure  cataract  without  an  opera- 

tion; and  witnesses  to  their  skill  are  i.ot  wanting,  either 
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in  persons  who  allege  to  have  been  themselves  thus  cured 
of  cataract,  or  in  persons  who  aver  that  they  are  ac- 

quainted with  those  who  have  been  thus  happily  restored 
to  sight. 

On  the  other  hand,  all  medical  men  of  reputation  and 
experience  in  the  treatment  of  the  diseases  of  the  eye, 
affirm  that  they  have  never  known  a  case  in  which  true 
cataract,  when  once  formed,  has  been  cured  without  ope- 

ration, that  is,  in  which  the  lens,  having  once  become 
opaque,  has  been  again  rendered  transparent,  or  at  least 
been  removed,  either  by  the  efforts  of  nature  or  by  any 
kind  of  medical  treatment. 

In  corroboration  of  this,  I  have  to  add  my  testimony, 
and  at  the  same  time  declare  my  belief,  that  the  allega- 

tions that  cataract  has  been  cured  without  an  operation 
are  some  of  them  false,  whilst  others  are  founded  on 
ignorance  and  mistake  as  to  the  nature  of  the  cases 
treated  as  cataract. 

Persons,  by  applying  belladonna  to  the  really  catarac- 
tous  eye  and  thereby  dilating  the  pupil,  have  improved 
the  sight  for  a  time,  and  have  called  this  curing  cataract 
without  an  operation. 

'  An  artifice,  alleged  to  have  been  adopted,  has  been  to 
puncture  the  eye  and  lacerate  the  capsule  with  a  fine 

needle  without  the  jiatient's  knowledge,  and  to  continue 
various  applications,  whilst  all  the  time  the  cataract  was 
disappearing  by  absorption  in  consequence  of  the  opera- 

tion of  division  thus  clandestinely  performed. 
Again,  specks  of  the  cornea  have  been  culled  cata- 

ract, and  as  these  frequently  admit  of  being  removed 
by  treatment,  the  case  has  been  put  down  as  cataract 
cured. 

Lymph  in  the  pupil  from  iritis  is  known  under  the 
name  of  false  cataract.  Being  removed  by  absorption,  as 
it  sometimes  is,  and  the  sight  improved,  this  also  has 
been  put  down  as  cataract  cured  without  operation. 

There  are  cases,  again,  in  which  tho  lens  may  be  really 
somewhat  opaque  or  cataractous,  though  not  sufficiently 
so  to  interfere  very  materially  with  the  sight,  but  in 
which,  from  congestion  of  the  eye,  the  sight  has  become 
impaired.  Now,  treatment  in  such  cases  often  has  the 
effect  of  removing  the  congestion,  and  thereby  improving 
the  sight.  This  is  then  held  up  as  an  indubitable  case  of 
cataracl  cured  without  an  operation,  whereas  the  catarac- 

tous opacity  of  the  lens  remains  undiminished  and  will 
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go  on  to  increase  as  usual,  and  eventually  obscure  the 
sight  in  spite  of  all  treatment. 

There  are  other  cases,  again,  in  which  there  is  an  ap- 
pearance of  dimness  of  the  lens,  but  not  true  cataractous 

dimness,  though  it  is  liable  to  be  mistaken  for  such  by- 
practitioners  not  much  conversant  with  diseases  of  the 
eye.  Aleut;  with  (his  dimness  in  the  pupil  there  is 
impaired  sight,  nol  from  opacity  of  the  lens  but  from 
impaired  sensibility  of  the  retina.  The  sight  in  such 
cases  being  sometimes  capable  of  more  or  less  temporary 
improvement  by  treatment,  such  as  counter-irritation, 
this  improvement  is  held  up  as  an  example  of  the  cure 
of  cataract  without  operation.  In  such  cases,  however, 
sight  eventually  becomes  more  and  more  impaired,  or 
actually  lost. 

By  a  blow  on  the  eye,  the  capsule  of  the  lens  is  some- 
times burst.  The  immediate  effect  of  this  is  cataract, 

lmt  gradually,  by  the  solvent  action  of  the  aqueous 
humour,  the  opaque  lens  is  dissolved,  and  eventually 
removed  by  absorption.  Tho  cataract  is  in  this  manner 
cured  by  tho  efforts  of  nature,  not,  however,  without  an 
operation,  for  the  injury  causing  the  capsule  to  burst 
was  an  operation — the  same  as  that  which  is  called  the 
operation  by  division.  In  short,  the  injury  was  at  once 
both  bane  and  antidote. 

It  is  thus  evident  that  there  is  full  scope  for  imposition 
in  respect  to  the  curability  of  cataract  without  operation, 
especially  as  there  are  so  many  people  ready  and  willing 
to  believe  in  it,  and  to  believe  even  still  more  unfounded 
pretensions. 

THE  OPERATIONS  FOR  CATARACT. 

The  restoration  of  vision  in  fully  formed  cataract  can- 
not be  effected  by  any  means  short  of  operation.  The 

different  operations  for  this  purpose  have  for  their  com- 
mon object  the  removal  of  the  opaque  body  from  behind 

the  pupil,  so  that  the  rays  of  Ught  may  be  again  allowed 
to  pass  on  to  the  retina.  This  object  is  sought  to  be 
effected  in  one  or  other  of  three  different  ways,  according 
to  the  circumstances  of  the  case,  viz. —  1st.  By  at  once 
extracting  the  cataract  from  the  eye.  2nd.  By  lace- 

rating the  capsule  and  dividing  the  lens,  in  order  that  the 
latter,  being  exposed  to  the  action  of  the  aqueous  hu- 

mour, may  be  gradually  dissolved  and  absorbed,  and 
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thus  eventually  removed  altogether  from  the  eye.  3rd. 
By  simply  displacing  it  to  below  the  level  of  the  pupil. 
Of  these  three  different  ways,  again,  there  are  different 
modifications. 

To  make  up  for  the  loss  of  the  crystalline  lens,  the  use 
of  spectacles,  with  strong  convex  glasses,  is  required 
after  recovery  from  the  operation. 

General  observations  and  questions  regarding  the  operations 
for  cataract. 

Prognosis  of  the  operations  for  cataract  in  general. — The 
mccess  of  operations  for  cataract  depends  very  much  on 
the  kind  of  cataract,  the  age  of  the  patient,  and  the  local 
rnd  constitutional  complications  ;  hut  as  a  general  esti- 

mate, it  may  bo  admitted  with  Dr.  Mackenzie,  that 

hree-fom-ths  of  patients  operated  on  recover  useful 
rision,  and  two-thirds  excellent  vision,  when  such  cases 
inly  as  are  fitted  for  operation  are  operated  on;  when 
he  mode  of  operating  is  adapted  to  the  particular  case; 
svhen  the  operation  is  well  performed,  and  the  after 
treatment  skilfully  conducted. 

Kind  of  cataract. — The  prognosis  in  lenticular  cataract 
•s  much  more  favourable  than  in  capsular.  As  to  hard 
,nd  soft  lenticular  cataract,  the  prognosis  in  them  merges 

:  nto  that  of  extraction  and  division. 

Age  of  the  patient. — The  prognosis  is  better  in  young 
children  and  old  persons  than  in  persons  in  the  prime  of 
ife  ;  but  this  is  mainly  because  it  is  in  early  life  and  old 
Lge  that  the  cataracts  most  favourable  for  operation 
occur.  The  general  complications  connected  with  age 
ivhieh  arc  unfavourable  to  the  success  of  operations  for 
lataract,  are,  in  early  life,  scrofula,  and  in  advanced  life, 
:jout. 

Complications   nf  cataract. — Before  an   operation  for 
tataract  is  determined  on,  it  is  necessary  to  examine  not 
inly  the  state  of  the  eye  in  other  respects,  but  the  state 
>f  the  system  in  general,  lest  complications  should  exist 
riiieh  might  interfere  with  the  success  of  the  operation. 
Ibis  they  might  do  in  two  ways,  viz.,  either  by  inter- 
Bring  with  its  success  as  an  operation  simply,  or  the 
peration  as  an  operation  being  successful,  by  interfering 
mth  the  accomplishment  of  its  ultimate  object  of  re- 
rtoring  vision. 

The  complications  which  might  interfere  with  the  suc- 
A  A  2 
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cess  of  the  operation  as  an  operation,  ».  e.  the  successful 
removal  of  the  cataract,  without  suhsequent  injury  to  the 
eye  from  undue  inflammation  or  the  like,  may  be  either 
local,  such  as  entropium,  ectropium,  trichiasis,  ophthal- 

mia tarsi,  chronic  ophthalmia,  or  the  like ;  or  consti- 
tutional, such  as  disposition  to  erysipelatous  and  catarrhal 

inflammations,  scrofula,  syphilis,  gout,  scurvy,  chronic 
diseases  <»f  the  skiii,  habitual  ulcers  of  the  legs,  nervous 
complaints,  delirium  tremens,  diabetes,  and  albuminuria. 

In  regard  to  local  complications  it  is  to  be  observed, 
that  thero  aro  certain  morbid  states  of  tho  eye,  which, 
though  they  might  seriously  interfere  with  the  success  of 
an  operation  as  an  operation,  performed  in  one  way, 
would  bo  little  or  no  impediment  to  the  success  of  an 
operation  performed  in  another  way;  thus,  whilst  disso- 

lution of  the  vitreous  body  would  bo  incompatible  with 
the  success  of  the  operation  of  extraction,  it  would  offer 
little  or  no  impediment  to  tho  success  of  displacement  or 
division. 

The  operation  as  an  operation  being  successful,  local 
complications  might  interfere  with  the  accomplishment 
of  its  ultimate  object  of  restoring  vision,  such  as  defective 
sensibility  of  the  retina. 

Of  tho  different  kinds  of  complications  of  cataract 
above  enumerated,  most  admit  of  cure,  or  of  such  pallia- 

tion as  is  calculated  to  l'emove  or  diminish  the  risk  of 
their  interfering  to  prevent  the  success  of  an  operation. 
Defective  sensibility,  or  total  insensibility  of  tho  retina, 
however,  in  general  admits  of  no  cure,  and  is  therefore  of 
course  a  complication  rendering  all  operative  interference 
fruitless. 

The  diagnosis  of  the  various  complications  of  cataract 
above  referred  to,  is  either  quite  evident,  or  not  obscured 
by  the  presence  of  the  cataract;  but  it  is  different  in  the, 
case  of  complication  of  cataract,  with  defective  sensibility 
of  the  retina ;  for  without  a  careful  consideration  of  all 
the  circumstances  of  the  case,  including  an  inquiry 
whether,  at  the  commencement,  the  loss  of  vision  was 

accompanied  by  any  symptoms  of  posterior  internal  oph- 
thalmia (p.  231),  and  an  examination  of  the  eye,  with  the 

pupil  under  the  influence  of  belladonna,  the  defect  of 
vision  might  be  attributed  solely  to  tho  cataract,  espe- 

cially as  ready  perception  of  light  and  shade  still  remains. 

Exploration  of  the  state  of  the  sight  by  phosphenes  (]>■  '<}} 
should  not  bo  neglected.    In  the  case  of  total  insensi- 
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bility  of  the  retina,  the  diagnosis  is  in  general  easy,  seeing 
that  cataract  never  produces  complete  blindness  (p.  341). 

When  one  eye  only  is  affected  with  cataract,  and  the  vision 
of  the  other  good,  should  an  operation  be  performed  ? — Under 
such  circumstances,  the  practitioner  will  not  urge  re- 

course to  an  operation,  and  indeed  the  patient  is  not 
likely  to  desire  it ;  except,  as  is  sometimes  the  case  with 
young  persons,  generally  females,  when  the  cataract  is 
white  and  very  evident,  for  the  sake  of  getting  rid  of  the 
deformity. 

Tf Vie??  in  one  eye  useful  vision  is  lost,  and  in  the  other, 
vision  has  become  <lim  from  cataract,  should  an  operation 
be  performed  at  once  on  the  fanner,  or  should,  an  operation  be 
deferred  until  useful  vision  is  lost  in  the  latter  also? — It  is 
better  to  operate  at  once  on  the  blind  eye,  in  order  that 
sight  may  be  restored  in  it  by  the  time  the  other  becomes 
so  blind  as  to  require  an  operation. 

When  in  an  elderly  person  double  lenticular  cataract  has 
lifetime  so  far  dtvcloped  as  to  interfere  with  useful  vision, 
when  should  an  operation  be  had  recourse  to  ? — If  extraction 
is  to  be  performed,  operate  as  soon  as  possible,  for  there  is 
more  chance  of  the  vitreous  body  being  sound  than  at  a 
later  period;  if,  on  the  contrary,  division  or  displacement 
is  to  be  performed,  the  operatiou  may  be  deferred  until 
the  cataracts  be  more  developed. 

When  cataract  is  fully  formed  in  both  eyes,  may  but  1 1  be 
operated  on  at  the  same  time  ? — As  a  general  rule,  it  is 
better  to  operate  on  one  only  at  a  time,  if  extraction ; 
but  on  both,  if  displacement  or  division,  be  the  operation 
to  be  performed. 

In  cases  of  fully-formed  congenital  cataract,  at  what  aye 
should  the  operation  be  performed  ? — It  ought  to  be  per- 

formed in  infancy ;  and,  if  possible,  before  teething  com 
mcnees  ;  if  not,  soon  after  teething  is  completed. 
The  older  surgeons  laid  great  weight  on  what  they 

called  ripe  and  unripe  cataracts — that  is,  cataracts  fit  foj 
operation,  and  cataracts  not  yet  fit. 

It  was  supposed  that  the  opacity  depended  on  the 
soagulation  of  a  fluid  ;  and  until  this  process  was  judged 
to  l>e  sufficiently  advanced  to  permit  of  the  concretion 
being  displaced  by  the  needle,  the  cataract  was  deemed 
unripe.  This  was  an  erroneous  notion  of  the  nature  of 
bhe  disease ;  but  the  practice  recommended  was  in  some 
legree  founded  on  a  pathological  fact,  not  however  under- 
stood. 
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The  operation,  in  referenco  to  which  the  distinction 
of  ripe  and  unripe  was  made,  was  couching  or  depressing 
the  cataract.  Now,  in  the  cataract  of  old  people,  when 
the  opacity  of  the  lens  is  fully  formed,  there  is,  at  the 
Bame  time,  softening  of  tho  vitreous  humour,  and  the 
connections  and  bands  by  which  tho  lens  is  held  in  its 
place  are  so  loosened,  that  it  is  easy  with  the  cataract 
needle  in  depress  the  lens,  by  tearing  the  loosened  con- 

nections and  bands,  into  tho  softened  vitreous  humour. 
In  an  early  stage  of  tho  cataract,  tho  connections  of 

tlie  lens  are  s til]  firm  and  the  vitreous  humour  unsoftened, 
so  that  the  opaque  Ions  does  not  admit  of  being  so  easily 
depressed,  and  if  forced  down  it  is  apt  again  to  rise. 
This  constitutes  unripeness  of  the  cataract. 

Ripeness  or  unripeness  of  the  cataract  has  no  bearing 
on  the  operation  of  extraction,  unless  it.  be  iii  a.  contrary 
sense  ;  for  when  tho  cataract  is  very  ripe  for  couching, 
the  ease  is  not  very  sale  tor  extraction  on  account  of  tho 
softened  state  of  the  vitreous  humour;  whereas,  when 
tho  cataract  is  as  yet  unripe  for  couching,  tho  eye  is  in 
the  fittest  state  for  extraction.  Honoo  it  is  advisable,  if 
the  operation  of  extraction  is  to  be  performed,  to  operate 
as  soon  as  the  dimness  of  sight  is  such  as  to  call  for 
interference. 

Preparation  of  the  patient  for  undergoing  <m  operation  for 
cataract. — If  tho  case  be  free  from  local  or  constitutional 
complications,  the  patient  requires  no  other  preparation 

than  a  few  days'  rest  of  mind  and  boil}-,  some  attention 
to  diot,  and  to  tho  stato  of  the  bowels.  If,  on  the  con- 

trary, any  such  complications  exist,  he  ought,  before  the 
operation  is  undertaken,  to  be  subjected  to  such  treat- 

ment as  is  adapted  either  to  remove  them  altogether,  or 
to  palliate  them  so  far  as  to  remove  or  diminish  the  risk 
of  thou-  interfering  to  prevent  the  success  of  the  ope- 

ration. The  previous  habits  of  the  patient  as  to  diet, 
the  use  of  strong  drinks,  smoking,  &c,  should  be  carefully 
considered. 

The  treatment  of  tho  morbid  states  of  the  eye,  which 
may  complicate  cataract,  is  discussed  under  their  proper 
heads.  In  regard  to  the  treatment  of  the  various  con- 

stitutional complications,  it  would  be  out  of  place  here  to 
enter  into  detail.  It  is  proper,  however,  to  observe,  that 
in  some  cases-  tho  abstraction  of  blood  may  be  necessary, 
besides  restriction  of  diet,  even  to  abstinence  from  all 
strong  drink,  and  animal  food  too,  though  in  those  respects 
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care  should  bo  taken  not  to  interfere  violently  with, 
confirmed  habits.  For  the  regulation  of  the  bowels, 
repeated  purges  may  bo  required.  In  other  cases, 
strengthening  diet  and  tonic  and  even  stimulating  treat- 

ment may  be  called  for. 
It  need  scarcely  be  remarked,  that  if  the  patient  is 

■subject  to  gout,  rheumatism,  or  erysipelas,  the  operation 
should  be  carefully  avoided,  when  there  is  reason  to  fear 
an  attack  is  impending.  Shortly  after  au  attack,  is  the 
occasion  which  should  be  chosen.  In  any  case,  the 
operation  is  not  to  be  undertaken  while  the  patient  has 
;a  ibid  tongue. 

On  the  morning  of  the  operation,  if  there  is  no  natural 
evacuation,  a  clyster  should  be  given  to  procure  one. 

The  only  special  preparation  of  the  eye  for  the  opera- 
tion is  the  dilatation  of  the  pupil,  by  means  of  the 

softened  extract  of  belladonna,  smeared  on  the  eyebrow 
and  eyelids,  two  or  three  hours  before,  or,  what  is  more 
convenient,  the  atropia  solution  dropped  into  the  eye. 

Seasons  of  the  year  best  adapted  for  operations  for  cata- 
ract.— The  operations  for  cataract  may  be  performed 

during  mild  and  steady  weather  at  any  season.  Very 
cold  and  very  hot  weather  are  equally  unfavourable.  Cold 
east  winds  are  especially  so. 

Position  of  the  -patient,  assistants,  and  operator. — The 
patient  may  either  sit  on  a  chair,  or  he  may  lie  extended 
on  a  sofa  or  table  with  a  pillow  under  his  head.  In  in- 
:  fauts  great  advantage  is  obtained  by  bringing  them  under 

;the  influence  of  chloroform,*  otherwise  they  are  best 
■secured  by  wrapping  them  in  a  shawl,  to  confine  their 
aims  and  hands,  and  laying  them  on  their  backs  on  a 

!  table.  In  very  timid  adults  also,  chloroform  may  be 
■occasionally  resorted  to,  at  least  in  operations  with  the 
aneedle,  the  vomiting  which  is  liable  to  supervene  being  an 
abjection  of  great  weight  to  its  employment  in  extraction. 
When  the  patient  sits,  the  operator  usually  stands, 

for,  if  he  sits,  it  is  on  a  high  chair,  whilst  an  assistant 
-stands  behind  the  patient,  to  support  his  head,  and  to 

btake  charge  of  the  upper  eyelid.  The  patient's  head 
-should  be  held  with  the  face  looking  somewhat  upwards; 

*  Ilere  Dr.  Atlee,  the  American  editor  of  this  work,  remarks 
tihat  be  decidedly  prefers  sulphuric  ether  iu  most  cases,  using, 
;.f  desirable,  sometimes,  a  small  proportion  of  chloroform  along 
with  it. 
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and  in  order  to  secure  it  in  this  position,  the  assistant 
supports  it  against  his  breast,  and  holds  the  chin  by  one 
hand,  whilst  the  other— the  right  if  the  right  eye,  the 
left  if  the  left  eye  is  the  subject  of  operation — rests  on  the 
forehead  ;  with  tho  latter  hand  the  assistant  secures  the 
upper  eyelid.  The  operator  takes  charge  of  the  lower 
eyelid,  and  for  this  purpose  he  uses  tho  forefinger,  the 
middle  finger  being  applied  to  the  inner  corner,  ready  to 
prevent  the  rolling  inwards  of  the  eyeball,  the  ring  finger 
is  bent  to  bo  out  of  tho  way,  the  little  finger  rests  on  the 

patient's  opposite  cheek ;  with  the  right  hand  the  ope- 
rator holds  the  instrument,  if  it  is  the  left  eye  which  is 

to  be  operated  on,  and  vice,  versa.  When  the  patient  lies 
extended  on  a  sofa  or  table,  the  operator  stands  at  his 
head  ;  in  which  case,  with  one  hand  resting  on  the  fore- 

head, he  .secures  the  upper  eyelid,  whilst  with  the  other 
ho  holds  the  instrument. 

If  the  operator  is  not  ambidexter,  he,  when  the  patient 
sits,  can  conveniently  operate  only  on  the  left  eye.  When 
the  patient  bos  extended  on  a  sola  or  table,  the  operator 
stands  1m  hind  the  head,  and  takes  charge  of  the  upper 

eyelid,  it'  it  is  the  right  eye  which  is  to  be  operated  on. But  if  the  Left,  then  he  must  stand  by  the  side  of  the 
patient ;  in  this  case,  tho  assistant  stands  at  the  head, 
and  secures  the  upper  eyebd ;  the  operator  himself  de- 

pressing the  lower. 
In  operating  on  the  eye,  it  is  of  the  greatest  moment 

to  have  good  Hght.  A  window  directed  to  the  north 
should,  if  possible,  be  chosen.  At  any  rate,  the  fight 
admitted  by  it  should  be  diffused  and  subdued  by  a 
muslin  gauze  blind.  If  there  be  more  than  one  window 
in  the  room,  the  others  should  have  the  cm-tains  drawn 
over  them.  In  regard  to  the  position  of  the  patient  to 

the  bght,  it  should  be  such  that  neither  the  operator's 
body  nor  his  hand  be  interposed  between  the  eye  and  the 
light  during  the  operation.  It  should  also  be  such,  that 
the  bght  is  not  reflected  from  the  cornea,  so  as  to  disturb 

the  operator's  view. 
Qpmingand  secwringof  iheeyelids. — Thepatient,  assistant,  . 

and  operator  being  in  their  places,  the  next  business  is  to 
open  and  secure  the  eyelids.  The  proper  seeming  of  the 
upper  eyelid  is  a  most  important  point ;  it  is  effected  by 
applying  the  points  of  two  fingers,  the  fore  and  middle, 
or  the  middle  and  ring  finger,  according  to  circumstances, 
against  the  broad  border  of  tho  tarsus,  the  eylashes  being 



OPERATIONS  FOR  CATARACT. 361 

smoothly  extended  between  the  eyelids  and  the  surface  of 
the  fingers,  and  gently  raising  the  eyelid,  by  sliding  its 
firm  part  back  under  the  margin  of  the  orbit,  until  the 
fingers  come  to  press  against  that  margin.  The  upper 
eyelid  may  thus  be  completely  secured  without  any  great 
force,  and  without  the  slightest  pressure  on  the  eyeball, 
without  the  eyeball  even  being  touched. 

The  lower  eyelid  is  secured  in  a  similar  manner,  and 
still  more  easily,  with  the  forefinger,  whilst  the  middle 
finger  is  applied  over  the  caruncle.    Fig.  65. 

Fig.  65. 

It  is  seldom  necessary  to  employ  a  speculum  for  se- 
curing the  upper  eyelid. 

When  the  eyelids  are  held  apart  unskilfully,  they  are 
apt  to  become  everted,  while  folds  of  the  conjunctiva  are 
thxusl  out  between  them  by  the  action  of  the  orbicularis 
muscle,  so  that  the  front  of  the  eyeball  is  almost  buried, 
and  the  operation  consequently  impeded. 

A  compress  of  charpie  is  laid  over  the  closed  lids  of  the 
eye  not  operated  on,  and  secured  by  a  roller.    If,  how- 
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ever,  the  patient  has  complete  command  over  himself, 
the  eye  should  be  left  uncovered,  that  he  may  keep  his 
gaze  fixed  on  some  point,  and  thus  properly  direct  and 
steady  the  eye  to  be  operated  on. 

As  some  uneasiness  attends  the  proper  securing  of  the 
eyelids,  the  patient  is  apt  to  flinch  at  it.  For  some  days 
before  tho  operation,  therefore,  it  is  advisable  to  practise 
on  the  eye,  the  manoeuvres  of  opening  and  securing  the 
eyelids  and  steadying  tho  eyeball,  in  order  to  accustom 
the  patient  to  bear  these  manipulations  without  flinching, 
and  to  keep  tin--  cornea  directed  straightforward.  There 
is  alw  ays  at  first  a  great  tendency  to  turn  the  cornea  up 
under  tho  upper  eyelid.  Tho  patient  is  at  tho  same  time 
td  be  seated  as  it  is  proposed  he  should  bo  at  the  time 
when  the  operation  is  actually  performed. 

Tho  patient  having  by  this  important  preparation  ac- 
quired command  over  the  movements  of  the  eye,  the 

operation  may  bo  proceeded  with.  When  we  cannot  cal- 
culate on  tho  pationt  being  sufficiently  steady,  the  con- 

junctiva, a  little  below  tho  cornea.,  may  be  grasped  in  a 
Large  fold  with  a  forceps,  and  the  eyeball  thereby  pre- 

vented from  rolling  upwards  and  inwards.  Tig.  72, 

p.  368. 

EXTRACTION  OF  TIIE  CATARACT. 

Extraction  may  be  effected  through  an  incision,  either 
in  the  cornea  or  in  the  sclerotica.  Extraction  through  an 
incision  in  the  cornea,  is  the  operation  commonly  prac- 

tised ;  extraction  through  a  sclerotic  incision  not  having 
been  found  so  successful.  Siliquose  cataract  and  shreds 
of  opaque  capsule  are,  however,  sometimes  successfully 
extracted  through  a  small  opening  in  the  sclerotica. 

1st. — Extraction  of  the  hard  or  common  lenticular  cataract 
of  old  persons  through  a  semi-circular  flap-incision  of  the cornea. 

In  the  common  hard  lenticular  cataract  of  old  persons, 
the  operation  it  is  most  advisable  to  perform,  when  cir- 

cumstances admit  of  it,  is  extraction  through  a  semi-cir- 
cular flap-incision  of  the  cornea. 

The  operation  is  a  nice  and  difficult,  though  not  veiy 
painful,  one,  and  for  its  success  an  otherwise  healthy  con- 

dition of  the  eye  is  of  great  importance. 
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Conditions  necessary  for,  or  at  least  favourable  to  the  suc- 
cessful performance  of  the  operation. — 1.  Steadiness  on  the 

jpart  of  the  patient  during  tlie  operation  diminishes  to  the 
isurgeon  the  difficulties  attending  its  performance,  whilst 
after  the  operation,  it  is  calculated  to  promote  the  healing 
[process,  and  to  ward  off  the  occurrence  of  such  accidents 
^as  are  liable  to  interfere  with  that  process,  and  so  mar 
•success.  2.  Wide  palpebral  fissure,  so  that  the  eyelids 
:may  be  sufficiently  separated  to  permit  the  due  exposure 
of  the  whole  front  of  the  eyeball.  3.  The  eyeball  nei- 
ither  much  sunk  nor  very  prominent :  in  the  one  case 
tthe  section  of  the  cornea  cannot  be  well  made ;  in  the 
.other,  the  healing  of  the  wound  does  not  proceed  so 
Sfavourably.    4.  The  cornea,  healthy  in  structure  (an 
arcus  senilis,  p.  23,  is  no  impediment),  and  of  due  size 
;and  prominence.     5.  The  iris,  free  from  synechia,  and 
not  inclined  towards  the  cornea,  so  that  the  anterior 
chamber  may  be  of  good  depth.    6.  The  pupil  natural, 
freely  contracting  and  dilating  according  to  the  degree 
of  light. 

Conditions  unfavourable  to,  or  wholly  forbidding,  the  per - 
iformuuce  of  the  operation. — Unsteadiness  on  the  part  of  the 
I  patient ;  disease  of  the  heart ;  chronic  cough  ;  difficulty  of 
I  breathing ;  very  over-hanging  superior  orbital  margin 
iiind  eyebrows ;  narrow  palpebral  fissure ;  very  sunk  or 
\  /ery  prominent  eyeball ;  the  cornea  unhealthy  in  struc- 

ture, small  and  flat;  the  anterior  chamber  consequently 
Small;  synechia;  small  pupil,  and  not  widely  dilatable, 
BVen  by  belladonna  ;  or,  and  above  all,  a  dissolved  state  of 
5  the  vitreous  body  and  its  connections. 

When  a  dissolved  state  of  the  vitreous  body  exists,  as  it 
.tften  does  in  old  persons,  the  section  of  the  cornea  is,  per- 
iaps,  no  sooner  made  than  the  cataract,  along  with  a 

greater  or  less  quantity  of  the  vitreous  humour,  bursts 
Hit  from  the  eye ;  or,  the  cataract  sinking  dowu  behind 
he  his,  a  large  quantity  of  vitreous  humour  alone  bursts 
iut.    if  the  softening  be  great,  the  vitreous  body  will 
>e  evacuated  wholly  or  in  large  quantity,  and  the  eyo- 

i  mil  may  thus  be  destroyed,  notwithstanding  the  utmost 
lextmity,  delicacy,  coolness,  and  circumspection  on  tho 

hart  of  the  operator.    But  how  is  tho  existence  of  this 
tate  of  the  vitreous  body  ascertained  before  operation? 

hSeo  ]>.  282.) 
If  din  ing  the  operation  of  extraction  on  one  eye,  any 

|  adications  of  softening  of  the  vitreous  body  should  bo 
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observed,  this  ought  to  be  a  -warning  against  proceeding 
at  once  to  operate  on  the  other ;  because,  during  the 
second  operation,  the  muscles  of  the  eyes  and  eyelids 
axe  ap1  to  be  involuntarily  contracted,  and  the  vitreous 
humour  of  the  eye  already  operated  on  squeezed  out. 

It  is  to  be  observed,  that  in  the  eye  in  which  the  cataract 
has  more  lately  formed,  the  vitreous  body  is  less  likely  to 
be  softened  than  in  the  other  ;  so  that,  supposing  it  to  be 
determined  to  operate  by  extraction  on  both  eyes  at  the 
same  time,  it  would  lie  advisable  to  operate  first  on  that 
in  which  the  cataract  has  more  recently  formed. 

J'-nii/noKi's. — AYhen  the  case  is  one  of  common  hard  lenti- 
cular cataract,  and  when  the  other  conditions  are  favour- 
able, the  prognosis  is  good.  Recovery  of  the  eye,  from 

the  effects  of  the  operation,  ordinarily  takes  place  in  less 
than  three  weeks;  but  not  unfrequently,  some  degree  of 
external,  or  even  anterior  internal  inflammation  occurs, 
so  that  recovery  is  retarded.  In  general,  convalescence 
.should  not  In' calculated  on  sooner  than  from  tour  to  six 
weeks;  in  some  cases  dangerous  and  destructive  inflam- 

mation occurs,  although  the  case  appeared  to  be  in  all 
respects  a  proper  one  for  operation,  and  the  operation  well 
and  successfully  performed. 

Tho  operation  having  succeeded  as  an  operation,  more 
perfect  vision  is  in  general  obtained  after  extraction  than 
after  any  other  mode  of  operating. 

Instruments  and  dressings. 

A  Beer's  knife,  for  making  the  section  of  the  cornea.* 
(Fig.  69,  p.  366.) 

A  set  of  two  pairs  of  Daviel's  scissors  (Figs.  78,  79,  pp. 
375,  376),  for  enlarging  the  corneal  incision,  if  necessary, 
or  the  probe-pointed  knives  more  commonly  used  for  the 
purpose.    (Figs.  73,  77,  pp.  372,  374.) 

A  sickle-pointed  needle,  or  simple  bent  point,  for  lace- 
rating the  capsule.    (Fig.  91,  p.  398,  or  80,  p.  377.) 

Daviel's  curette  or  spoon.    (Fig.  81,  p.  377.) 
A  fine  hook  (Fig.  82,  p.  379),  or  slender-bladed  forceps 

(Fig.  36,  p.  152),  for  extracting  or  assisting  out  the  lens, 
in  case  of  its  sinking  in  the  vitreous  humour. 

Strips  of  skin  isinglass  plaister,  about  an  eighth  of  an 

*  The  sharpness  of  the  point  of  the  knife  is  tested  by  making  it 
pierce  very  thin  leather  put  on  the  stretch.  If  the  knife  pierces 
without  force,  and  without  making  any  noise,  the  point  is  good. 
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rich  broad,  and  long  enough  to  extend  from  the  eyebrow 
;o  the  cheek,  over  the  eyelids. 
Some  small  pieces  of  lint. 

The  operation  of  extracting  a  lenticular  cataract, 
through  au  incision  in  the  cornea,  may  be  viewed  as  com- 

prehending two  principal  parts,  viz.,  1st,  the  section  of  the 
tornea  :  and  2nd,  the  laceration  of  the  capsule,  and  extraction 
)fthe  lens. 
Section  of  the  cornea. — This  is  usually  considered  the 

ricest,  if  not  the  most  difficult  part  of  the  operation.  It 
■s  made  concentric  with  the  margin  of  the  cornea,  and,  in 
i>rder  to  be  of  sufficient  size  for  the  escape  of  the  lens, 
ibout  one-thirtieth  of  an  inch  from  the  sclerotica,  and  to 
m  extent  corresponding  to  about  half  the  circumference 
if  the  cornea.  This  section  may  be  made  in  the  lower 
aalf  of  the  cornea  (Fig.  (36),  or  the  upper  half  (Fig.  67), 
>r  the  outer  and  lower  half  (Fig.  68),  thus  : — 

The  instrument  usually  employed  for  making  the  sec- 

ion  of  the  cornea  is  Beer's  cataract  knife,  which  is  repre- 
sented in  Fig.  69,  p.  366. 

The  back  of  the  blade  a  is  straight  with  the  handle, 
;he  cutting  edge  b  oblique,  and  forming  with  the  back 

it  the  point  c  an  angle  of  about  18°  or  19°.  For  about 
mc-tenth  of  an  inch  from  the  point  the  back  is  cutting, 
is  well  as  the  edge. 
Thi'  back  of  the  blade  generally,  though  blunt, 

should  be  thin,  but  in  a  line  between  the  back  and 
idge,  extending  from  point  to  heel,  the  blade  is  thick, 
;he  thickness  increasing  gradually  from  point  to  heel  on 
lie  one  hand,  anil  from  the  edge  and  back  respectively 
m  tlir  other.  The  line  in  the  direction  of  which  the 
hickness  is  greatest,  is  indicated  by  d.  This  conforma- 

ion  imparts  the  aecessaiy  rigidity  to  the  blade,  and 'is 
arther  of  use,  during  the  performance  of  the  operation, 
n  filling  up  the  incision  as  it  is -made,  and  thug  prevent- 
ng  the  premature  escape  of  the  aqueous  humour,  until 

Fig.  66. Fig.  67. Fig.  68. 
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the  section  of  the  cornea  is  nearly  completed,  which  is 
a  very  important  condition  for  its  suc- 

c         cessful  performance. 
It  may  be  remarked,  that  the  great 

breadth  of  the  blade  towards  the  heel  is 
quite  unnecessary  for  the  completion  of 
tlic  section  of  the  cornea,  as  may  be  seen 
in  Fig.  70,  and  is  sometimes  positively 
inconvenient  during  the  operation,  by 
coming  into  contact  with  the  edge  of  the 
eyelid.  All  the  part,  therefore,  com- 

prised between  e  and  /,  Fig.  69,  might  be 
advantageously  cut  away  as  far  as  the 
dotted  lino. 

Tho  handle  of  the  knife  should  be 
broad,  as  much  as  one-fifth  or  one-fourth 
of  an  inch  broad,  and  fiat,  the  fiat  sides 
to  correspond  to  the  fiat  surfaces  of  the 
blade. 

The  mode  in  which  the  section  of  the 
cornea  is  mado  with  the  knife,  which 
has  now  been  described,  is  to  pierce 
through  the  cornea  on  the  temporal  side 
into  thi'  anterior  chamber,  which  consti- 

tutes tho  act  of  puncturation,';  then  to 
push  the  point  of  the  knife,  the  flat 
surfaces  of  the  blade  being  to  and 
from  the  operator,  through  the  anterior 
chamber,  across  to  the  nasal  side  of  the 
cornea,  where  the  point  of  the  knife  is 
again  made  to  pierce  through  the  cornea 
from,  the  anterior  chamber,  an  act  called 

cownter-puncturation.  By  now  continu- 
ing to  push  the  knife  onwards,  it,  by 

its  increasing  breadth,  cuts  itself  out  in 
the  direction  of  the  dotted  line  (fig.  70, 
p.  367),  and  so  the  section  of  the  cornea 
is  completed.  The  section  of  the  cornea 
thus  comprehends  three  acts,  viz.,  punc- 

turation, counter-puncturation ,  and  cutting 
out. 

Method  of  holding  the  cataract  Icnife  — 
The  handle  is  to  be  held  not  exactly  in 

Fig.  69.         the  middle,  but  rather  nearer  the  blade ; 
its  flat  surfaces  between  the  points  of  the 
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fore  and  middle  fingers  on  the  one  side,  and  the  point 
jof  the  thumb  on  the  other,  and  the  general  direction 

Fia.  70. 

>>f  the  handle  somewhat  at  right  angles  to  the  thumb. 
Fig.  71). 

Fio.  71. 

By  having  the  handle  of  the  knife  broad  and  flat,  and 
iy  holding  it  in  the  manner  just  described,  it  is  not  liable 
o  roll  betwixt  the  fingers,  and  the  little  finger  resting  on 
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the  patient's  cheek,  all  the  manoeuvres  after  puncturation can  be  so  executed  that  the  surfaces  of  the  blade  shall  be 
kept  unerringly  parallel  to  the  surface  of  the  iris  and  the 
base  of  the  cornea,  during  the  passage  of  its  point 
through  the  anterior  chamber :  consequently  its  edge  will 
have  no  tendency  cither  to  cut  abruptly  out  from  the 
cornea,  or,  on  the  contrary,  to  be  so  inclined  as  to  come 
upon  the  sclerotica,  and  cut  out  there. 

Preparatory  to  the  operation,  the  pupil  should  be 
dilated  by  atropia  (p.  359).  The  principal  advantage  of 
this  is,  that  the  section  of  the  cornea  is  facilitated  by  the 
depth  of  the  anterior  chamber  being  increased  in  con- 

Fig.  72. 

sequence  of  the  retraction  of  the  pupillary  circle  of 
the  iris  from  contact  with  the  prominent  centre  of  the 
lens,  by  which  it  was  somewhat  pushed  forward.  As 



EXTRACTION  OF  CATARACT. 369 

soon  as  the  aqueous  humour  is  evacuated,  the  pupil 
contracts. 

Should  there  be  reason  to  fear  that  the  patient  will  not 
be  able  to  keep  his  eye  steady,  it  ought  to  be  held  drawn 
down  with  a  forceps  grasping  a  fold  of  the  conjunctiva 
and  subconjunctival  cellular  tissue  at  some  distance  from 
the  lower  margin  of  the  cornea,  as  represented  in  the 
annexed  diagram,  from  Mr.  France.  The  forceps,  it  will 
be  seen,  while  maintaining  the  globe  in  position,  keeps 
the  lower  lid  depressed. 

Fig.  72  illustrates  the  operation  at  the  moment  when 
the  forceps,  having  fulfilled  its  purpose,  should  be  with- 
drawn. 

The  position  of  the  patient,  assistant,  and  surgeon, 
being  arranged  as  above  recommended  (p.  359,  et  seq.), 
the  operation  is  proceeded  with  as  follows : — 

Section  of  the  cornea  downwards. — Punctunxdion. — The 
surgeon,  holding  the  cataract  knife  in  the  manner  above 
described,  and  with  its  back  upward  and  horizontal,  rests 

the  hand  by  means  of  the  little  finger  on  the  patient's 
cheek,  in  such  a  way,  that  the  blade  of  the  knife  may  be 
by  its  corresponding  flat  surface  close  in  front  of  the 
cornea,  and  with  its  point  as  far  advanced  towards  the 
nose  as  it  must  be,  not  only  when  counter-puncturation  is 
effected,  but  when  the  knife  has  almost  cut  itself  out. 

Things  being  thus  disposed,  the  surgeon,  after  touch- 
ing the  cornea  with  the  flat  surface  of  the  blade  of  the 

knife  to  see  whether  or  not  the  eye  is  disposed  to  start, 
and  warning  the  patient  not  to  hold  his  breath  when  the 
knife  pierces,  prepares  for  puncturation,  by  turning  back 
the  hand  and  retracting  the  fingers,  holding  the  knife  so 
that  the  point  of  the  instrument  may  bo  brought  oppo- 

site, and  somewhat  perpendicular  to,  the  point  of  the 
cornea  where  puncturation  is  to  be  made,  viz. ,  about  one- 
thirtieth  of  an  inch  from  the  temporal  margin,  and  as 
much  above  the  transverse  diameter. 
Watching  his  time,  then,  when  the  eye  is  directed 

steadily  forward,  and  a  little  outwards,  the  surgeon,  by  a 
quick  but  assured  movement,  enters  the  knife  at  first 
somewhat  perpendicularly  to  the  surface  of  the  cornea, 
but  just  as  it  is  about  to  penetrate,  and  thus  gain  the 
anterior  chamber,  the  handle  of  the  knife  is  to  be  inclined 
backwards,  by  bringing  the  hand  into  its  former  position, 
bo  thai  the  surfaces  of  the  blade  may  become  parallel  to 
the  iris  and  base  of  the  cornea.    At  the  same  time  that, 

B  B 
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this  manoeuvre  is  exocuted,  the  handle  of  the  knife  is  to 

be  inclined  a  little  downwards,  so  that  the  point  may  be' 
directed  a  little  upwards,  as  if  to  make  counter-punctu- 
ration  at  a  point  higher  than  is  really  intended,  other- 

wise, in  consequence  of  the  depression  which  the  point 
of  the  knife  necessarily  experiences  in  its  progress  to- 

wards the  opposite  sido  of  the  cornea,  counter-punctu- 
ration  would  fall  too  low,  and  the  section  of  the  cornea 
would  consequently  be  too  small. 

Thr  perpendicular  direction  recommended  to  be  given 
to  the  point  of  the  knife,  in  commencing  puncturation,  is 
to  obviate  the  risk  of  the  point  of  the  knife  being  thrust 
obliquely  into  tho  substance  of  tho  cornea  instead  of 
penetrating  directly  through  it  into  the  anterior  chamber. 
That  the  knife  has  been  thrust  into  the  substance  of  the 
cornea,  and  not  penetrated  into  tho  anterior  chamber, 
is  readily  perceived  by  tho  dull-looking  way  in  which  the 
knife  shines  through,  in  comparison  to  what  it  does  when 
it  is  fairly  in  tho  anterior  chumber ;  and  also  by  the  con- 

tinuance of  resistance  to  tho  onward  progress  of  the  knife. 
All  this  can  be  readily  illustrated  by  practising  on  the 
eye  of  a  sheep  or  pig. 

Passage  of  the  knife  across  the  anterior  chamber,  and 
cmvnti  r-punctwration. — Immediately  ou  puncturation  being 

eil'irled,  the  knife  is,  without  any  pause,  pushed  steadily 
and  quickly  on  through  the  anterior  chamber  to  the 
opposito  side  of  the  cornea,  and  counter-puncturation 
made.  Tho  point  of  the  cornea  where  this  should  take 
place  is  one-thirtieth  of  an  inch  from  its  nasal  margin, 
and  corresponding  to,  or  a  little  above,  the  transverse 
diameter,  and  ought  to  be  steadily  kept  in  sight  by  the 
operator. 

Cutting  out. — Neither  between  puncturation  and  coun- 
ter-puncturation, nor  between  counter-puncturation  and 

the  first  stage  of  cutting-out,  should  there  be  any  pause. 
In  pushing  the  knife  on  in  order  to  cut  out,  its  edge 
must  not  be  pressed  down  against  the  substance  of  the 
cornea  which  it  is  cutting,  but,  by  lowering  somewhat  the 
handle,  the  back  of  the  knife  should  rather  be  kept 
pressed  up  against  the  upper  angle  of  the  wound  of 
counter-puncturation.  By  this  means  the  blade  of  the 
knife  is  made  to  fill  both  the  incision  and  counter- 
incision  in  the  cornea  in  proportion  as  it  makes  them,  and 
thus  no  room  is  given  for  a  premature  escape  of  aqueous 
humour. 
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When  the  knife  has  almost  cut  itself  out,  and  there 
13  no  longer  any  danger  of  the  iris  falling  in  the  Avay 
of  its  edge,  a  pause  is  to  he  made.  The  surgeon,  hav- 

ing now  complete  command  over  the  eyeball,  makes  it 
turn  rather  outwards  if,  in  completing  the  section  of 
the  cornea,  tho  point  of  the  knife  threatens  to  come 
upon,  and  he  stopped  by,  the  parts  at  the  inner  canthus. 
After  this,  the  tag  of  the  cornea  which  remains  is  to 
be  slowly  and  cautiously  cut  by  a  sawing  motion.  The 
upper  eyelid  is  at  the  saino  time  to  be  let  go,  and  as 
soon  as  the  tag  is  cut  and  the  knife  withdrawn,  the 
lower  eyelid  is  to  be  allowed  to  rise,  care  being  taken 
that  its  border  does  not  interfere  with  the  corneal  in- 
cision. 

"WTiilst  the  cutting  out  is  thus  being  accomplished, the  patient  is  to  be  cautioned  not  to  hold  his  breath,  or 
make  any  effort  to  squeeze  the  eyelids  together,  for  at 
this  moment  the  lens,  with  a  portion  of  tho  vitreous 
body,  if  the  latter  is  at  all  in  a  dissolved  state,  is  apt  to 
burst  out.  For  fear  of  this  it  has  been  advised  to  leave 
the  tag  of  cornea  uncut,  allow  the  eyelids  to  close,  and 
cut  the  tag  only  after  laceration  of  the  capsule  has  been 
effected  ;  but  this  is  a  proceeding  not  at  all  to  be  recom- 

mended, for  vitreous  humour  may  escape  though  the  lens 
is  retained.  And  when  the  tag  is  cut,  the  lens  may  not 
be  so  easily  removed  without  further  loss  of  vitreous 
humour. 

If,  in  cutting  out,  the  iris  should  fall  against  tho  edge 
of  the  knife,  in  consequence  of  premature  escape  of  aque- 

ous humour,  the  surgeon  should  pause,  and  whilst  pull- 
ing the  eye  forwards  with  the  whole  knife,  apply  the  point 

of  the  middle  finger  against  the  cornea,  and  try  by  gentle 
pressure  to  disengage  the  iris  from  the  edge  of  the  knife, 
and  to  keep  it  so  until  the  section  is  nearly  completed. 
If  this  does  not  succeed,  and  if  much  of  the  iris  lies  be- 

fore the  edge  of  the  knife,  this  instrument  may  be  with- 
drawn, and  tho  section  completed  as  well  as  possible  with 

the  probe-pointed  knife,  or  Daviel's  scissors.  But  if  a 
small  part  merely  of  the  iris  lies  before  its  edge,  the  knife 
ought  to  be  pushed  on,  even  although  the  piece  of  the 
iiis  be  cut  off.  If  in  this  excision  of  a  piece  of  the  iris 
the  pupillary  margin  is  not  included,  and  an  opening  is 
made,  this  and  the  pupil  should  be  thrown  into  one  by 

dividing  the  isthmus  with  Maunoir's  scissors  before  ex- 
tracting tho  lens.    Excision  of  a  bit  of  the  iris  is  of  no 
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consequence.  Nay,  it  appears  to  be  ad- 
vantageous rather  than  otherwise. 

Section  of  the  cornea  upwards, — This  has 
of  late  years  been  the  method  preferred. 
The  procedure  differs  from  that  above  de- 

scribed only  in  the  circumstances,  that 
the  edge  of  the  knife  is  directed  upwards 
— the  back,  which  is  directed  downwards, 
as  in  the  former  case,  being  horizontal — 
and  that  the  points  of  puncturation  and 
counter-ptmcturation  should  be  below  in.- 
stead  of  above,  the  transverse  diameter  of 
tlic  cornea.  In  this  case  also  greater  care 
is  required  at  the  time  of  completing  the 
seel  ion  of  the  cornea,  in  withdrawing  the 
knife,  and  allowing  the  upper  eyelid  to 
fall  down,  for  in  consequence  of  the  ten- 

dency of  the  eyeball  to  roll  up  suddenly, 
the  flap  of  (lie  cornea  is  apt  to  be  caught 
cither  by  the  knife  or  by  the  edge  of  the 
upper  eyelid,  and  to  bo  folded  down. 

Section  of  the  forum  in  its  outer  and  lower 
half.  —  This  was  the  section  generally 
adopted  by  the  first  Wenzel  (who  used 
a  double-edged  knife  for  the  purpose),  and 
was  again  pretty  extensively  practised 
by  the  late  Professor  Eosas,  of  Vienna 

(who  used  a  Beer's  knife,  with  a  sharp- 
cutting  back),  and  the  late  Mr.  Tyrrell, 
who  used  the  common  Beer's  knife.  To 
effect  the  section,  puncturation  is  made 

on  the  temporal  side,  45°  above  the  ho- rizontal diameter  of  the  cornea,  and 

eounter-puncturation  below  the  horizon- 
tal diameter  on  the  nasal  side;  so  that 

of  the  semicircular  incision,  one-fourth  is 
above,  and  three-fourths  below,  the  hori- 

zontal diameter. 

Completion  of  the  section  of  the  cornea. — 

If,  in  consequence  of  the  his  having'fallen against  the  edge  of  the  knife,  it  has  been 
necessary  to  withdraw  this  instrument, 
the  section  of  the  cornea  is  best  com- 

pleted with  the  probe-pointed  convex- 
Fio.  73.       edged  knife  (Fig.  73).    It  is  to  be  en- 
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tered  into  tho  anterior  chamber  by  tho  wound  of  punc- 
turation,  and  its  blunt  point  run  close  along  the  posterior 
surface  of  the  cornea  until  it  passes  out  by  the  wound  of 
counter-puncturation.  (Fig.  74.)  The  convex  edge  of  the 

Fig.  74. 

knife  approaching  so  near  the  part  of  the  cornea  to  be  cut 
does  not  leave  room  for  the  iris  to  fall  against  it,  while  by 
a  sawing  motion  the  section  is  completed. 

The  incision  made  in  this  manner  by  a  knife  heals  better 
than  one  made  by  scissors.  If,  however,  the  surgoon  finds 

he  can  effort  his  purpose  more  easily  by  moans  of  David's 
or  even  the  common  curved  scissors,  the  disadvantage  at- 

tending a  division  made  by  thern  is,  on  the  whole,  not  so 

great  as  to  deter  from  their  employment.  Daviel's  scissors, 
and  the  mode  of  using  them  in  enlarging  the  section  of 
the  cornea  when  too  small,  are  described  below. 

Enlargement  of  section  of  the  cornea  when  too  small. — 
The  section  of  the  cornea  may  prove  too  small,  either  in 
consequence  of  the  incision  being  too  much  within  the 

margin  of  the  cornea,  thus  (Fig.  75) — 

Fig.  75.  Fig.  76. 

or  not  extending  to  tho  half  of  tho  circumference,  as 
Fig.  76.  Tho  first  mentioned  dofoctivo  section  can 
scarcely  be  remedied,  the  second  may  bo  so  very  readily. 

For  enlarging  the  section  of  the  cornea  when  too  small, 
either  a  probe-pointed  concavely-curved  edged  knife,  such 
as  is  represented  in  Fig.  77,  p.  374,  or  a  pair  of  curved 
scissors  may  bo  employed  (pp.  375,  37t>). 
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-        "When  the  knife  is  used,  it  is  held  as  the 
//     cataract  knife,  and  is  introduced  through  the 
/ /      incision  of  the  cornea  flatways,  its  round 
1 1       and  blunt  point  gliding  against  the  posterior 

//  /        surface  of  the  cornea,  contact  with  the  iris 
//  being  avoided  as  much  as  possible,  and  its 

(  edge  directed  against  the  angle  where  the  in- 
cision is  to  be  enlarged.  By  withdrawing  the 

knife  a  little,  the  cornea  is  cut;  the  knife 
be  ing  again  pushed  in,  it  is  again  a  little 
withdrawn,  and  an  additional  cut  made,  and 
so  on,  cutting  only  on  withdrawing  the  knife, 
until  tho  wound  is  sufficiently  enlarged,  and 
that  as  much  as  possible  in  a  Line  concentric 
with  tho  margin  of  the  cornea. 

"When  scissors  are  had  recourse  to,  Daviel's 
aro  thoso  recommended,  though  a  pair  of 
simplo  blunt-pointed  curved  scissors  will  an- 

swer the  purpose.  Daviel's  scissors  have  a 
double  curve,  to  adapt  them  to  make  as  di- 

rect a  snip  of  tho  cornea  as  possible.  Two 
pairs  bent  in  opposite  ways  are  consequently 
required.  One  pair  to  enlarge  the  incision, 
supposing  tho  section  downwards,  on  the 
temporal  side  of  the  right  eye,  and  on  the 
nasal  side  of  the  left ;  or  supposing  the  sec- 

tion upwards,  to  enlarge  the  incision  on  the 
temporal  side  of  the  loft  eye,  and  on  the 
nasal  side  of  the  right.  Another  pair  to  meet 
the  opposite  circumstances.  (Figures  78  and 
79,  pp.  375,  376.) 

The  way  in  which  the  scissors  are  to  be 
held  is  this : — The  thumb  in  one  ring,  the 
ring-finger  in  the  other,  the  point  of  the 
fore  finger  on  the  joint,  the  middle  finger  on 
the  branch  in  the  ring  of  which  the  ring- 
finger  is.  The  thumb  and  ring- finger  may 
be  inserted  into  the  rings  either  from  the 
convex  or  concave  surface  of  the  scissors,  ac- 

cording to  circumstances  ;  but  the  convexity 
of  the  instrument  ought  of  course  always  to 
be  towards  the  eye. 

Supposing  the  eye  operated  on  to  be  the 

Fio.  77.     l°ft>  tnat  ̂ 6  section  of  the  cornea  is  down- wards, and  that  it  is  on  the  temporal  side, 
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the  incision  is  to  be 

enlarged,  the  pair  of 
scissors  to  be  used  is 
that  which,  when  held 
as  above  described,  will 
present  the  concavity 
of  its  lateral  curve 
towards  the  centre  of 
the  cornea.  The  blades 

then  being  sufficiently 
open,  the  point  of  the 
one  next  the  centre  of 
the  cornea  is  to  be  in- 

troduced flatways  be- 
hind the  flap  of  the 

cornea,  and  carefully 
slid  up  between  the 
cornea  and  iris  to  op- 

posite that  part  of  the 
circumference  of  the 
cornea  which  is  to  be 
cut. 

There  are  now  two 

precautious  to  be  ob- 
served : — 

1st.  In  order  to  avoid 

haggling,  the  edges  of 
the  scissors  should  be 
directed,  as  much  as 
possible,  at  right  an- 

gles to  the  part  to  be 
cut,  which  is  done  by 
turning  the  scissors  a 
little  on  their  axis  to- 

wards the  nose. 
2nd.  In  order  that 

the  cut  may  be  made 
as  large  as  is  desired 
at  one  stroke,  their 
points  should  extend 
.somewhat  beyond  the 
point  in  tho  cornea  to 
which  it  is  wished  to 

enlarge  the  incision, be- 
cause diuing  the  stroko 

Fio.  78. 
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Fra.  79. 

the  instrument  neces- 
sarily slips  somewhat 

back. 
General  observations 

on  the  precautions  to  be 
observed  in  making  the 

section  of  the  cornea. — 
According  to  the  di- 

rection in  which  the 

edge  of  the  knife  is  in- 
clined, when  it  pierces 

the  cornea,  and  is  pass- 
ing across  the  anterior 

chamber,  so  must  that 
of  the  section  be.  If  the 
knife  is  properly  held 
and  entered,  all  that  the 

surgeon  has  to  do  in  car- 
rying it  across  thoante- rior  chamber,is  to  watch 

the  point  of  counter- 
puncturation,  so  that 
that  may  bo  made  at 
the  propor  place  ;  this 
being  effected,  all  that 
is  now  required  is  to 
push  the  knife  steadily 
on  in  the  manner  above 

described,  and  it  ine- 
vitably goes  right.  But 

if  it  has  been  ill  entered 

at  first,  though  the  de- 
viation of  its  surfaces 

from  parallelism  with 
the  surface  of  the  iris 
and  base  of  the  cornea 
may  have  been  very 
slight,  the  deviation  of 
the  edge  from  the  right 
direction  of  course  in- 

creases with  the  j>ro- 
gressive  movement  of 
the  knife,  and  then  if 
attempts  are  made  to 
bring  the  knife  again 
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:.to  a  proper  direction,  thoy  cause  the  opening  in  the  cornea 
ready  made  to  gape,  and  thus  the  aqueous  humour  is 
lowed  to  escape,  so  that  the  iris  falls  against  the  edge 
the  knife. 

I  If  the  faulty  direction  of  the  edge  of  the  knife  is  such 
.at  it  will  cut  out  too  soon,  so  that  the  section  will  turn 
it  too  small,  the  operator  should  nevertheless  proceed, 
id  enlarge  the  incision  afterwards.  If,  on  the  contrary, 
e  direction  of  the  edge  of  the  knife  is  too  much  inclined 
wards  the  sclerotica,  so  that  if  the  knifo  were  pushed 
l  it  would  cut  both  it  and  the  conjunctiva,  it  should  be 

•  thdrawn  in  time,  and  the  section  of  the  cornea  com- 
eted  with  the  probe-pointed  knife  or  David's  scissors. 

Laceration  of  the  capsule,  ami  extraction  of  the  lens,  when 
e  downward  section  has  been  made. — Different  shaped  in- 

Fio.  80.  Fia.  81. 

uments  are  in  use  fur  lacerating  the  capsule;  sickle- 
iped  [Fig.  91,  p.  398),  or  straight  broad  pointed  cataract 
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needles,  but  the  simplest  instrument  is  one  like  a  common 
sewing  needle,  bent  at  the  point  (Fig.  80,  p.  377).  The  in- 

strument, of  whatever  form  it  may  be,  is  commonly  fixed 
on  the  same  handle  with  the  curette  (Fig.  81,  jd.  377),  which 
is  employed  for  assisting  in  the  extraction  of  the  lens. 

The  assistant  having  gently  raised  the  upper  eyelid, 
without  making  the  slightest  pressure  on  the  eyeball,  and 
the  patient  being  directed  to  turn  the  eye  a  little  upwards, 
the  surgeon  with  one  hand  depresses  the  lower  eyelid,  and 
with  the  other  slips  the  bent  needle  with  the  convexity  of 
its  curve  first  behind  the  flap  of  the  cornea,  until  opposite 
the  pupil,  and  then  up  as  far  as  he  can  behind  the  his. 
This  being  done,  he  rotates  the  handle  of  the  instrument 
so  as  to  turn  the  point  against  the  upper  part  of  the  cata- 

ract. ~By  a  rotatory  movement  now  of  the  handle  whilst held  horizontally,  he  makes  the  point  of  the  instrument 
lacerate  the  capsule  from  above  downwards  as  far  as  the 
middle.  Ho  next,  in  a  similar  manner,  lacerates  the 
lower  part  of  the  capsule  by  a  stroke  from  below. 

In  its  natural  state,  the  capsule,  when  punctured 
morely,  will  readily  tear  and  allow  the  lens  to  escape; 
and  although  in  lenticular  cataract  the  same  thing  will 
often  take  placo,  it  is  proper  not  to  trust  to  this,  but  to 
take  pains  to  lacerate  the  anterior  capsule  freely,  as  just 
described. 

The  capsxile  having  thus  been  freely  lacerated,  the  in- 
strument is  to  be  carefully  withdrawn  with  its  convexity 

foremost,  so  as  not  to  hook  the  iris  or  cornea. 
It  often  happens  that  immediately  on  the  laceration  of 

the  capsule,  the  lens  begins  to  escape ;  if  it  does  so,  the 
surgeon  will  at  once  proceed  to  help  it  out  in  the  manner 
to  be  described  below  ;  but  if  it  does  not,  the  eyelids  are 
to  be  allowed  to  fall  together  for  a  minute  or  so  before  the 
extraction  is  proceeded  with. 

In  the  former  case,  the  assistant  still  keeps  the  upper 
eyelid  carefully  elevated  without  making  pressure  on  the 
eyeball,  whilst  the  operator,  continuing  to  keep  down  the 
lower  eyebd  with  one  hand,  takes  the  curette  in  the  other, 
and  watches  the  progress  of  the  escape  of  the  lens,  the 
advance  of  its  lower  edge  through  the  pupil,  its  clearing 

the  pupil,  and  its  final  escape  through  the  incision  of  the 
cornea.  Whilst  this  is  going  on,  •  the  patient  is  to  be 

directed  to  tiu-n  the  eyeball  upwards.  No  farther  inter- 
ference may  be  required,  but  if  necessary,  gentle  pressure 

is  to  be  made  on  the  lower  part  of  the  eyeball,  at  some 
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ttle  distance  from  the  margin  of  the  cornea, 

iP'nd  this  may  be  done  either  by  the  surgeon 
pressing  the  margin  of  the  lower  eyelid 
itoYhich  he  is  holding  against  the  eyeball,  or 
[timploying  the  curette  for  the  purpose. 

In  the  latter  case,  after  the  pause,  the 

'  (hyelids  are  opened  as  before,  and  the  patient 
i|>  eing  directed  to  look  upwards,  the  surgeon 
It mkes  gentle  pressure  on  the  lower  part  of 
111  he  eyeball,  when  the  lens  will  be  seen  to 
111  tide  by  its  lower  edge  through  the  pupil, 
itvhich  it  stretches,  to  raise  the  flap  of  the 
it  ornea,  and  finally  make  its  escape  through 
tl  tie  incision.  If  its  escape  through  the  in- 
k.  ision  of  the  cornea  should  be  stopped,  the 
ins  is  to  be  helped  out  by  the  bent  point  or 

l  y  the  curette  from  between  the  lips  of  the 
acision. 
Laceration  of  the  capsule,  and  extraction  of 

he  lens  when  the  upward,  or  the  downward  and 
utward  section  has  been  made. — This  part  of 
he  operation  is  effected  in  a  manner  essen- 
ally  similar  to  that  above  described  for  the 

i  ownward  section  ;  only  in  the  one  case,  the 
tuceration  of  the  capside  is  to  be  made  from 
•  elow  upwards,  and  in  the  other  from  above 
i  ownwards  to  below  and  outwards.    In  the 
Kfcraction   of  the  lens  again,  the  patient 
4  lould  in  the  one  case  be  directed  to  turn 
ie  eye  downwards,  and  any  pressure  on  the 
eyeball,  which  may  be  necessary,  is  to  be 
.iade  with  the  curette  on  its  upper  part; 

i  'hilst  in  the  other,  the  patient  turns  the  eye 
i  lwards  and  upwards,  and  pressure  with  the 
orette  is  made  on  the  lower  and  outer  part 

:f  the  eyeball.    In  these  cases,  moreover,  it 
i  best  for  the  surgeon  to  take  charge  of  the 
ipper  eyelid,  whilst  the  assistant  depresses 
;  ie  lower. 

In  its  passage  out,  some  of  the  soft  exterior 
f  tho  lens  is  often  stripped  off  and  retained  in 
ie  aqueous  chamber.  No  attempt,  at  least 
o  prolonged  attempt,  need  be  made  to  re- 
tove  this,  as  it  becomes  by-and-by  absorbed.     Fio.  82- 

379 
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If,  however,  the  lens  should  break  in  pieces,  and  a  con- 
siderable piece  be  left  in  the  anterior  chamber,  it  ought 

to  be  scooped  or  hooked  out.  Care  should  be  also  taken 
that  no  fragment  of  the  leus  is  loft  between  tho  edges  of the  wound. 

If,  after  laceration  of  tho  capsule  and  moderate  pressure 
on  tho  eyeball,  tho  lens  does  not  advance,  the  surgeon 
must  consider  whether  or  not  the*  section  of  the  cornea  is 
huge  enough,  and  whether  or  not  the  capsule  has  been 
sufficiently  lacerated.  If  ho  is  assured  that  everything  is 

right  in  those  two  respects,  ho  will  leave  the  patient's  eye 
closed  and  at  rest  for  a  minute  or  two,  and  then  repeat 
the  manoeuvres  fcoeffeel  the  extraction.  Should  these  fail, 
an  attempt  is  to  be  made  to  extract  tho  cataract  with  the 
scoop  or  a  hook  (Fig.  82,  p.  379). 

Tho  lens  having  been  extracted,  the  eyelids  are  again 
allowed  to  close.  After  a  few  minutes'  rest  to  the  pa- 

tient, the  surgeon  gently  opens  the  eyelids  to  see  if  the 
ins  and  llap  of  the  cornea  are  in  their  proper  position, 
and  the  pupil  clear.  If  the  iris  and  pupil  do  not  appear 
to  be  quite  right,  the  upper  eyelid  is  allowed  to  close,  and 
is  to  be  rubbed  gently  with  tho  ringer  over  the  front  of 
the  eyeball,  and  then  quickly  opened  to  the  light,  when 
the  iris  will  contract,  and  will  thus,  along  with  the  pupil, 
bo  brought  into  a  proper  situation.  This  being  the  case, 
and  the  flap  of  tho  cornea  in  accurate  apposition,  the  eye- 
bids  aro  to  be  closed — first  tho  upper  and  then  the  lower. 

Bandaging  of  the  eye  and  treatment  after  the  operation. — 
Tho  flap  of  the  cornea  lying  in  proper  apposition,  the 
eyelids  are  to  be  closed.  Tho  upper  eyelid  is  allowed  to 
fall  slowly  over  the  eye,  when  the  upper  section  has  been 
made.  If  it  has  been  the  lower  section,  it  must  be  care- 

fully seen  that  tho  edge  of  the  lower  lid  does  not  interfere 
with  the  lower  part  of  the  flap ;  if  it  does  so,  the  lower 
fid  should  be  kept  somewhat  retracted  by  a  strip  of 
plaister,  extending  from  it  down  on  the  cheek. 

Both  eyes  are  to  be  kept  closed,  and  for  this  purpose  a 
narrow  strip  of  isinglass  plaister,  extending  from  the 
eyebrow  to  the  cheek,  is  to  be  applied  over  the  eyelids  on 
each  side ;  whilst  over  all  a  shade  composed  of  a  fold  of 
soft  linen,  to  which  is  fixed  a  tape  to  tie  round  the  head 
(Fig.  83,  p.  381),  is  to  be  hung. 

Another  method  of  bandaging  is  to  lay  over  the  eyes 
when  closed  a  light  compress,  and  secure  it  by  a  band, 
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hhe  middle  of  which  is  laid  over  the  nape  of  the  neck,  and 
Lhe  ends  brought  over  the  eyes,  crossed  on  the  forehead 
I  nd  pinned  to  each  other  behind. 
The  patient  need  not  be  put  to  bed  immediately  after 

lhe  operation,  unless  he  desires  it,  but  may  recline  on  an 
;.asy  chair  or  sofa,  until  about  his  usual  bed-time.  The 
i  oom  should  be  somewhat  darkened,  and  perfect  quietness 

Fig.  83. 

bserved  in  the  house.  The  patient  should  refrain  from 
leaking,  and  endeavour  to  keep  himself  as  composed  as 
issible.  His  food  should  be  so  prepared  as  not  to  require 
mch  chewing. 
At  bed-time  an  opiate  should  not  be  omitted,  if  the 

atient  is  in  the  habit  of  taking  one  to  procure  sleep  ;  if 
ot  in  the  habit,  an  opiate  is  to  be  given  only  if  the 
atient  is  restless. 

It  used  to  be  the  practice  to  bleed  the  patient  to  5viij. 
r  Ixvj.,  on  the  evening  of  the  operation,  if  he  had  not 
een  bled  before ;  but  this  is  unnecessary,  if  the  patient 
.1,  as  he  should  be,  in  a  proper  condition  at  the  time  of 
ne  operation.  It  is  time  enough  to  take  blood  when 
,Tnptoins  of  undue  inflammation,  such  as  pain  in  the 
ye,  redness,  and  swelling  of  the  eyelids,  begin  to  mani- 
ist  themselves  ;  and  these  symptoms  ought  to  be  carefully 
atched  for  from  day  to  day.  The  third  or  fourth  day  is 
ie  time  at  which  they  most  generally  occur. 
During  the  night  the  patient  should  be  watched,  lost 

iy  turning  in  bed  or  rubbing  the  eye  with  his  hand  while 
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asleep,  the  eye  should  be  injured.  A  good  precaution  is 

to  secure  the  patient's  hands  to  his  side,  so  far  that  they 
may  be  prevented  from  being  carried  to  the  eye. 

The  patient  should  not  go  to  stool  for  the  next  day  or 
two  succeeding  tho  operation,  if  this  can  be  avoided. 
If  not,  he  ought  to  bear  well  in  mind  to  move  with  the 
greatest  caution,  and  that  he  must  not  make  the  sbghtest 
straining  effort.  Irremediable  injury  to  the  eye,  by 
haemorrhage,  protrusion  of  the  iris,  &c,  has  been  the 
result  of  such  want  of  care.  After  three  days,  some 
laxativo  medicine  may  bo  taken,  if  necessary. 

The  patient  should  lie  on  his  back  until  at  least  the 
third  day,  when,  if  matters  go  on  well,  he  may  sit  up  in 
bed.  <  In  the  fourth  day,  ho  may  be  allowed  to  get  out 
of  bed  for  a  few  hours  in  tho  afternoon. 

During  the  twenty-four  or  forty-eight  hours  succeeding 
extraction,  tho  pationt  feels  a  soroness  in  the  eye,  as  if  he 
had  received  a  blow  on  it,  and  also  from  time  to  time 
experiences  a  slight  pricking,  smarting  and  pressing 
sensation,  which  is  always  roliovod  when  a  watery  fluid, 
partly  tears,  partly  aqueous  humour,  escapes  from  the 
eye.  From  these  and  incrusted  Meibomian  secretion,  the 
eye  is  to  bo  on  the  third  day  carefully  cleansed  with 
tepid  water  and  a  soft  linen  rag.  The  eye  is  not  to  be 
oponed  until  the  fourth  or  fifth  day,  but  that  things  are 
going  on  well  may  be  inferred  if  thore  is  no  pain,  and  the 
upper  oyolid  neither  red  nor  swollen.  On  the  fourth  day, 
after  the  borders  of  the  eyelids  have  been  cleansed  from 
any  adherent  matter,  by  means  of  tepid  water,  and  a  bit 
of  soft  lint,  as  just  mentioned, — the  strips  of  plaister, 
if  they  have  been  used,  removed, — and  tho  parts  gently 
dried,  tho  eye  may  be  opened  and  looked  at.  In  opening 
the  eye  on  this  occasion,  we  first  draw  the  lower  eyelid 
downwards  and  then  cautiously  raise  the  upper,  where- 

upon if  matters  have  gone  on  well  the  cornea  will  be  seen 
plump  and  clear  and  the  pupil  black. 

The  eye  is  to  be  quickly  closed  and  not  looked  at  again 
for  two  days,  and  so  on,  until  the  tenth  or  twelfth  day. 
After  that,  the  eyes  being  protected  by  a  shade,  the 
patient  may  freely  open  them. 

The  corneal  incision  heals  in  the  course  of  two  or  three 
days  or  even  sooner,  if  there  is  nothing  to  prevent  union 
by  the  first  intention,  such  as  prolapsus  iridis,  with  or 
without  prolapse  of  the  vitreous  body,  or  non-apposition 
of  the  edges  of  the  incision.    The  incision,  when  enlargod 
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vy  scissors,  is  apt  not  to  heal  completely  by  the  first 
.itention. 

Untoward  occurrences  during  the  operation.- — If,  before 
ounter-puncturation  is  effected,  the  aqueous  humour 
Should  escape  by  any  accident,  such  as  the  sudden  move- 

ment of  the  eye  away  from  the  knife,  in  such  quantity 
haat  the  his  falls  forward  against  the  cornea,  further  pro- 

ceedings should  be  desisted  from,  and  the  operation 
■  eferred  until  the  restoration  of  the  aqueous  humour, 
pad  the  subsidence  of  the  reaction,  if  any,  which  may 
,,ave  taken  place  in  consequence  of  the  simple  punctura- 
i<.on.  According  to  Dr.  Desmarres,  the  aqueous  humour 
nay  reaccumulate  in  a  few  minutes  in  sufficient  quan- 
:.ty  to  permit  the  passage  of  the  knife  across  the 
anterior  chamber,  without  involving  the  his.  If  the 
\yeball  should  roll   inwards  and  upwards  so  much 
lat  the  surgeon  cannot  see  the  opposite  side  of  the 
ornea,  it  is  better  to  withdraw  the  knife  than  counter- 
uncture  at  hazard.  An  attempt  may  be  made  by  the 
•ssistant  in  this  case  to  chaw  the  eyeball  downwards 
\y  grasping  the  conjunctiva  with  a  forceps.  See  above, 
, .  368. 

Protrusion  of  the  iris  may  take  place  on  the  completion 

111' F  the  section,  and  again  after  the  lens  has  been  extracted, 
i :'  uncomplicated  with  escape  or  protrusion  of  vitreous 
i  umour,  the  protruded  his  is  in  general  readily  replaced 
yy  means  of  the  curette.  After  which  the  upper  eyelid 

to  be  drawn  down,  the  finger  rubbed  over  it  at  the 
ilace  corresponding  to  the  cornea,  and  then  suddenly 
uised  so  as  to  expose  the  eye  to  the  light.    By  this 
i  leans,  contraction  of  the  pupil  is  excited,  and  the  iris 
Lore  fully  drawn  into  its  place.    If  the  protruding  por- 

■  on  of  the  iris  cannot  be  satisfactorily  replaced,  it  ought 
ii  be  excised  as  in  iridectomy.  The  protrusion  of  the 
is,  which  is  apt  to  occur  subsequently,  is  much  more 
:rmidablc. 

Of  all  the  untoward  circumstances  which  may  occur  in 
forming  the  operation  of  extraction,  the  protrusion  or 
icape  of  the  vitreous  humour  in  greater  or  less  quantity 
assuredly  that  most  to  bo  dreaded.  For  though  it  may 
3  promoted  by  undue  pressure  on  the  eyeball,  either  by 
le  operator  or  assistant,  restlessness  of  tho  eye  or  spas- 
odic  contraction  of  the  muscles  of  tho  eyeball  at  tho 
me  of  completing  the  section  of  the  cornea  or  after- 
aids,  the  condition  on  which  it  essentially  depends  is  a 
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softener!  or  dissolved  state  of  the  vitreous  body  and  its 
connexions. 

"When  the  vitreous  body  is  of  its  natural  consistence, and  its  connexions  unweakened,  as  in  young  persons, 
there  is  little  danger  of  its  escape, — nay,  if  its  escape 
were  desired,  it  would  perhaps  not  be  easy  to  produce  it 
by  any  ordinary  pressure.  To  be  convinced  of  this,  take 
the  eye  of  an  animal  newly  slaughtered,  make  a  free 
section  of  tlio  cornea,  and  then  try  to  squeeze  out  the 
vitreous  humour.  It  is  only  when  the  connexions  of  the 
vitreous  body  have  becomo  dissolved  by  keeping  the  eye 
for  twenty-four  hours  or  so  alter  death,  that  the  vitreous 
body  can  be  readily  squeezed  out.  With  the  advance  of 
age,  however,  softening  of  the  vitreous  body  and  its 
connexions,  as  abovo  observed  (p.  282),  tends  to  take 
place;  hence  it  is  that  in  the  operation  at  present  under 
consideration,  viz.,  extraction  of  the  common  hard  len- 

ticular cataract  of  old  persons,  bursting  out  of  the 
vitreous  humour,  with  or  without  tho  lens,  is  so  apt  to 
occur. 

Bursting  out  of  the  lens,  together  with  a  greater  or  Jess 
quantity  of  vitreous  humour,  immediately  on  completing  the 
section  of  the  cornea. — In  this  case  the  operation  is  com- 

pleted, and  whether  it  is  likely  to  be  followed  by  a  good 
or  bad  result  will,  in  a  great  measim),  depend  on  the 
quantity  of  vitreous  humour  lost.  If  the  quantity  does 
not  exceed  one-fourth,  it  is  possible  for  the  eye  to  recover 
with  pretty  good  vision  ;  if  more  is  lost,  such  an  event  is 
not  to  be  hoped  for. 

In  any  case  the  mode  of  procedure  is  to  close  the 
eyeUds  immediately,  and  after  some  time,  cautiously  open 
them  to  see  how  the  flap  of  the  cornea  lies.  If  the  iris 
is  protruded,  an  attempt  is  to  be  made  by  the  manoeuvres] 
above  described,  to  replace  it,  and  bring  tho  edges  of  the 
corneal  wound  together,  as  far  as  can  be  done,  preparatory 
to  bandaging  the  eye.  A  portion  of  the  hyaloid,  however, 
may  protrude,  and  thus  prevent  the  replacement  of  the 
iris  and  accurate  closure  of  the  corneal  wound.  All  that 
can  be  clone  now  is  to  close  up  the  eyelids,  and  leave 
tilings  to  nature.  Under  the  most  favourable  circum- 

stances, the  wound  of  the  cornea  heals  slowly,  and  the 
pupil  is  dislocated  towards  the  cicatrice.  Still,  pretty 
good  vision  may  be  restored. 

Vitreous  humour  may  begin  to  escape  without  the  lens. — 
In  this  case  the  small  hook  is  immediately  to  be  intro-. 
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duced,  and  tho  cataract  hooked  by  its  lower  edge,  and 
brought  out  as  quickly  as  possible. 

If  the  cataract  should  sink  in  the  vitreous  humour 

nearly  or  quite  out  of  sight,  a  cautious  attempt  may  be 
made  to  hook  it  out,  but  not  persisted  in  if  unsuccessful. 
In  this  case  it  must  be  left,  and  the  eye  closed,  otherwise 
the  complete  evacuation  of  the  vitreous  humour  will 
inevitably  take  place.  In  tho  case  of  a  gentleman  on 
whom  I  lately  operated,  the  lens  sank  below  the  pupil  in 
the  act  of  lacerating  the  capsule,  and  vitreous  humour 
began  to  escape.  I  immediately,  therefore,  closed  the 
eye,  and  on  examining  it  four  or  five  days  after,  I  was 
pleased  to  find  the  pupil  clear,  good  sight  restored,  and 
no  inflammatory  reaction.  The  sight  has  continued  good 
to  the  present  time. 

Untoward  occurrences  after  the  operation. — Though  the 
cataract  may  have  been  extracted  without  accident,  and 

though  when  the  eye  is  bound  up  everything  appeal's 
right,  untoward  symptoms  may  yet  occur  in  the  course 
of  the  following  seven  days. 

Inflammation. — Undue  inflammation  may  occur  : — such 
as  corneitis,  interfering  with  the  union  of  the  corneal 
incision  and  disposing  to  protrusion  of  the  iris, — or,  after 
the  corneal  incision  has  healed,  iritis  may  set  in  of  a 
rheumatic,  or,  what  is  worse,  of  an  arthritic  character. 
But  the  inflammation  most  to  be  dreaded  is  Panoph- 
thalmitis. 

In  phlegmonous  panophthalmitis  (p.  248),  along  with 
severe  pain,  the  eyelids  are  swollen,  red,  and  tender  to  the 
touch,  the  conjunctiva  is  in  a  state  of  inflammatory  ehe- 
mosis,  the  edges  of  the  corneal  incision  are  opaque, 
swollen,  and  everted,  the  anterior  chamber  is  filled  with 
pus.  and  tho  whole  eyeball  protrudes  from  the  orbit  in  a 
state  of  disorganization. 
A  low  form  of  panophthalmitis  is  apt  to  occur  in 

old,  weakly  persons,  in  which  the  ]iam  may  not  be  less 
severe  than  in  the  acute,  but  tho  swelling  of  the  eyelids 
is  merely  oedematous  and  the  chemosis  of  the  conjunctiva 
serous.  The  cornea  becomes  infiltrated  with  matter,  and 
its  destruction  by  ulceration  is  imminent.  Tho  patient  is 
restless,  with  the  pulse  small  and  feeble. 

In  corneitis  and  iritis  after  extraction,  tho  use  of  mer- 
cury has  been  dreaded,  lest  it  might  check  the  adhesive 

process,  and  thus  prevent  union  of  the  section  of  the  cor- 
nea.   Experience,  however,  shows,  that  after  tho  operation c  c 
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of  extraction,  the  patient  may  be  put  under  the  use  of 
mercury,  without  any  prejudice  to  the  union  of  the  section 
of  the  cornea,  but  the  reverse;  for  the  mercury,  reducing 
inflammation,  promotes  adhesion. 

In  the  low  inflammation  which  is  liable  to  occur  in  old 
and  weakly  persons,  cordials  and  supporting  diet  are 
necessary. 

Secondary  prolapsus  iridis. — It  has  been  above  stated  that 
prolapsus  iridis  is  apt  to  take  place  at  the  time  of  the  ope- 

ration [primary  prolapsus  iridis) ;  but  though  such  has  not 
occurred,  the  eye  is  not  3'ot  safe  from  prolapsus  iridis,  for 
in  the  course  of  the  three  or  four  days  following  the  opera- 

tion, the  iris  may  yet  protrude.  This  secondary  prolapsus 
iridis  may  be  occasioned  by  the  bursting  open  of  the  half- 
healed  corneal  wound  in  consoquenco  of  some  such  effort 
as  coughing,  but  it  is  generally  owing  to  non-union  and 
retraction  of  (he  edges  of  the  corneal  incision,  with  swell- 

ing of  tlic  iris,  occasioned  by  the  supervening  inflamma- 
tion, or  by  extravasation  of  blood. 

Nothing  should,  in  general,  be  done  directly.  If  the 
protruded  iris  be  large,  and  appear  to  bo  much  distended 
by  fluid  behind,  the  propriety  of  puncturing  or  snipping 
it  off  may  come  to  be  a  question.  It  is  sufficient  to  snip 
off  the  superficial  part  of  the  protruded  iris,  and  touch  it 
with  the  nitrate  of  silver  pencil.  This  will  promote  cica- 

trization. As  the  inflammation  subsides,  the  protrusion 
sinks,  and  the  iris  will  bo  involved  in  the  cicatrice  of  the 
cornea,  which  will  be  broad  and  unsightly,  whilst  the 
pupil  will  be  displaced,  and  may  be  contracted  or  alto- 

gether closed. 
Hamorrhage. — Among  the  accidents  to  be  dreaded  after 

the  operation  of  extraction,  haemorrhage  is  also  to  be  men- 
tioned. Blood  is  extravasated  in  the  interior  of  the  eye, 

and  may  escape  externally  in  greater  or  less  quantity. 
This  mischance  happened  to  an  old  gentleman  above 

eighty  years  of  age,  on  whom  I  operated.  The  lens  had 
been  extracted  successfully  and  satisfactorily.  During 
the  night  the  patient,  feeling  a  call  to  stool,  got  up,  and, 
without  thinking  of  his  eye,  which  was  quite  easy,  made 
an  effort.  By  this,  acute  pain  in  the  eye  was  occasioned 
at  the  moment.  Next  day,  to  my  chagrin,  I  found  blood 

oozing  from  the  eye,  and'  the  ins  infiltrated  with  blood protruding  through  wound  of  the  cornea. 
La  cases  of  penetrating  wound  at  the  sclerotico-corneal 

junction,  union  is  hable  to  take  place  only  through  the 
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medium  of  a  thin  membranous  substance,  which,  yielding 
to  the  pressure  by  the  aqueous  humour,  becomes  distended 
in  the  form  of  a  whitish  vesicle.  A  similar  thing  is  some- 

times met  with  after  extraction,  in  cases  in  which  the 
section  of  the  cornea  has  encroached  upon  the  sclerotico- 
corneal  junction  at  some  point. 

If  the  vesicle  be  punctured,  the  aqueous  humour 
escapes,  and  it  becomes  collapsed ;  but  with  the  re-accu- 

mulation of  the  aqueous  humour  it  again  becomes  dis- 
tended.   Even  if  snipped  off,  it  may  again  be  formed. 

I  have  seen  cases  in  which  such  a  vesicle  had  existed  for 
years.  In  one  case,  it  formed  after  an  accidental  wound 
in  childhood ;  in  another,  after  the  operation  of  extrac- 
tion. 

Such  vesicles,  when  they  occur  after  extraction.  I  have 
effectually  obliterated,  by  thrusting  a  pointed  nitrate  of 
silver  pencil  into  them,  without  any  previous  puncture. 
The  cauterised  spot  sloughed,  the  aqueous  humour  was 
evacuated,  the  opening  closed,  the  part  became  consoli- 

dated, and  no  new  protrusion  took  place,  on  the  re-accu- 
mulation of  the  aqueous  humour. 

Senile  entropium. — This  sometimes  occurs  and  may  re- 
quire the  operation,  collodion  seldom  answering  the  pur- 

pose.   See  infra. 
Advantages  and  disadvantages  of  the  three  different  sections 

of  the  cornea. — The  section  downwards  is  on  the  whole  more 
easily  made  than  that  upwards ;  the  lower  half  of  the  cor- 

nea in  general  admitting  of  being  better  exposed,  and 
thus  more  accessible  to  the  knife  than  the  upper  half. 
When  the  section  of  the  cornea  downwards  is  completed, 

the  knife  is  more  readily  withdrawn,  and  the  upper  eyelid 
can  be  allowed  at  once  to  fall  gently  down  over  the  flap 
without  disturbing  it ;  whereas,  when  the  section  upwards 
is  completed,  more  nicety  is  required  in  withdrawing  the 
knife  and  letting  down  the  upper  eyelid,  in  order  that  its 
border  may  not  catch  the  flap  of  the  cornea,  and  turn 
it  down. 

When  the  section  downwards  has  been  made,  the  escape 
of  the  lens  takes  place  more  easily,  and  less  injuriously 
to  the  iris  and  corneal  flap,  than  when  the  section  up- 

wards has  been  made,  the  tendency  of  the  eyeball  to  roll 
upwards  and  inwards  being  a  great  impediment  to  the 
escape  of  tho  Ions  in  the  latter  case. 

Escape  of  vitreous  humour,  it  has  been  thought,  takes 
place  more  readily,  when  tho  section  is  downwards  than 
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when  it  is  upwards,  in  consequence  of  the  operation  of 
gravity,  but  such  is  not  the  cast.'.  It  has  been  above  seen 
that  this  accident  is  owing  to  the  vitreous  body  being  in  a 
dissolved  state,  and  thus  readily  squeezed  out  by  the 
elastic  reaction  of  the  coats  of  the  eye  as  well  as  the 
spasmodic  action  of  the  muscles  of  the  eyeball,  an  effect 
which  is  produced  in  whatever  direction  the  section  may 
be  made,  and  whether  the  patient  be  lying  horizontally 
or  seated  upright. 

Nor  is  prolapsus  iridis  more  prone  to  take  place  when 
the  section  is  downwards  than  when  it  is  upwards ;  but  if 
it  docs  take  place  when  the  section  is  downwards,  the  bad 
cicatrice  which  results  is  more  readily  Been,  interferes  more 
with  vision,  and  if  the  pupil  bo  closed,  an  artificial  pupil 
cannot  be  made  in  so  advantageous  a  situation  afterwards. 
The  contrary  of  all  this  is  tho  case  when  the  section  is 
upwards;  a  bad  cicatrice  from  protrusion  of  the  iris  and 
vit  i  cons  body  is  not  seen,  nor  docs  it  interfere  with  vision, 
and,  supposing  the  pupil  closed,  tho  ejro  is  in  a  better  state 
for  artificial  pupil. 

On  the  other  hand,  the  pupil,  though  drawn  towards 
tho  incision,  may  be  of  good  size.  In  such  a  case,  it  is 
inoro  useful  when  situated  next  the  lower  margin  than 
when  L1  is  next  the  upper  margin  of  the  cornea. 

The  Bap  of  the  cornea  when  the  section  is  upwards,  is 
kept  in  good  apposition  by  tho  upper  eyelid,  whereas  when 
tho  section  is  downwards,  tho  tarsal  border  of  the  lower 
eyelid  is  liable  to  displace  the  edges  of  the  corneal  flap, 
ami  so  give  rise  to  inflammation,  prolapse  of  the  iris,  &c. 
This  may,  however,  be  obviated  by  care. 
Tho  section  downwards  and  outwards  shares  in  the 

advantages  and  disadvantages  of  the  other  two  sections. 

2nd. — Extraction  through  a  semicircular  flap-incision  of  the 
cornea,  with  iridectomy. 

When,  in  making  tho  flap-section  of  the  cornea,  the 
iris  falls  against  the  edge  of  the  knife  and  a  piece  of  it  is 
cut  out  (p.  371),  the  success  of  the  operation  is  not  coui- 
promised,  but  the  case  usually  turns  out  as  favourably  as 
when  the  iris  has  not  been  implicated,  or  even  more  so. 
The  only  disadvantage  is  the  misshapen  and  largo  pupil, 
though  when  tho  section  has  been  upwards,  that  is  not  of 
much  consequence,  either  as  regards  appearance  or  the 
vision. 
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Wo  need,  therefore,  not  be  anxious  to  avoid  excising  a 
bit  of  the  iris  ;  but  ought  we  to  perform  iridectomy  in- 

tentionally ? 
There  can  be  no  doubt  of  the  propriety  of  cutting  off  a, 

bit  of  the  iris  if  it  protrudes,  and  on  being  replaced,  tends 
to  protrude  again.  There  can  also  be  no  doubt  of  the  pro- 

priety of  excising  a  bit  of  the  iris,  if  it  has  suffered  much 
bruising  during  the  act  of  extracting  the  cataract,  either 
in  consequence  of  unyielding  rigidity  of  the  pupil,  or  in 
consequence  of  the  section  of  the  cornea  having  turned 
out  too  small  or,  with  a  good-sized  section,  in  consequence 
of  the  lens  being  hard  to  its  veiy  surface. 

After  iridectomy  under  such  circumstance,  there  is  less 
liability  to  the  supervention  of  iritis,  and  perhaps  also  to 
suppuration  of  the  cornea. 

As  iridectomy  at  the  time  of  the  extraction  is  not  so 
easy  or  safe  as  when  it  is  performed  in  the  ordinary  way 
(p.  151),  it  has  been  recommended  by  Dr.  Mooren  and 
others,  to  excise  the  bit  of  iris  as  a  regular  preliminary 
to  the  operation  of  extraction  a  month  or  so  before  the 
latter. 

Iridectomy,  as  a  preHminary  to  extraction  by  a  semi- 
circular flap-section  of  the  cornea,  may  be  had  recourse 

to  in  such  cases  as  the  following  : — - 
1 .  When  the  pupil  does  not  yield  well  to  the  influence 

of  atropia,  though  the  case  appears  otherwise  a  fit  one  for 
extraction. 

2.  "When  the  iris  is  inclined  towards  the  cornea,  so  that 
the  anterior  chamber  is  too  small  to  permit  the  passage  of 
the  knife  without  implicating  the  his. 

3.  In  extensive  synechia  posterior.  In  such  a,  case  it 
is  best  to  perform  the  iridectomy  on  the  side  where  the 
adhesions  are  most  bkely  to  interfere  with  the  free  exit 
of  the  lens. 

4.  When  the  cataract  appears  to  be  large  and  hard  to 
the  very  surface. 

3rd. — Extraction  through  o  puncture-section  of  the  cornea* 

Through  a  small  section  of  the  cornea,  we  may  extract 
soft  cataracts,  fluid  cataracts,  siliquoso  cataracts,  and 
capsular  cataracts.  Also  the  opaque  lenticular  substance 
in  cases  of  rupture  of  the  capsule  from  injury,  and  in 

*  Linear  extraction. 
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which  the  protruding  opaque  lenticular  sub- 
stance presses  on  the  iris  and  causes  inflam- 
mation of  it. 

Method  of  making  the  puncture-section. — The 
pupil  being  dilated,  we  puncture  tho  cornea 
mi  the  temporal  side,  with  the  keratouie  or 
lancet-shaped  knife  (Fig.  84),  about  one- 
tenth  of  an  inch  from  the  sclerotica,  and  push 
tho  instrument  on  through  the  anterior 

Fio.  85. 

chamber  towards  the  nasal  side,  until  it  has 
by  its  increase  in  breadth  made  an  incision 
of  the  cornea  about  three-tenths  of  an  inch 
in  vertical  length  (Fig.  85).  We  then  slowly 
withdraw  the  instrument. 

Tho  remaining  steps  vary  according  to  the 
nature  of  tho  cataract  to  bo  extracted. 

Fio.  84. 

4th. — Extraction  of  fluid  and  soft  lenticular 
cataracts  through  a  puncture-section  of  the 
cornea. 

About  the  beginning  of  this  century,  Mr. 
Gibson  of  Manchester,  practised  tho  extrac- 

tion of  soft  cataracts  through  a  small  inci- 
sion of  the  cornea.  He  first  of  all  freely 

lacerated  the  anterior  wall  of  tho  capsule 
with  a  cataract  needle  introduced  through 
the  sclerotica,  and  after  two  or  three  weeks, 
proceeded  to  extract  tho  pulpy  lens.  For 
this  purpose,  he  punctured  the  cornea,  near 
its  temporal  edge  with  a  broad  extraction 
knife.  On  withdrawing  the  instrument, 
part  of  the  aqueous  huinoiu'  and  some  por- 

tion of  the  cataract  were  evacuated.  The 

curette  was  next  introduced  through  the  in- 
cision towards  the  pupil ;  and  by  that  in- 

strument, the  whole  of  the  cataract  was 
removed  by  degrees,  and  the  pupil  rendered 
perfectly  clear.    Its  removal  was  generally 
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much  facilitated  by  gentle  pressure,  towards  the  vitreous 
humour,  with  the  convex  surface  of  the  curette,  whilst  the 
point  of  the  instrument  was  inserted  through  the  pupil. 

This  operation  was  modified  and  simplified  by  the  late 
Mr.  Travers,  in  the  following  manner : — Instead  of 
opening  the  capsule  with  the  needle  passed  through  the 
sclerotica,  and  then  waiting  for  two  or  three  weeks,  he 
began  by  making  a  quarter-section  of  the  cornea,  dipping 
the  point  of  the  knife  into  the  pupil,  which  had  been 
previously  dilated  by  belladonna,  and  freely  dividing  the 
capsule.  This  being  done,  the  cataract,  if  fluid,  was  in- 

stantly evacuated  along  with  the  aqueous  humour  ;  if 
floccuient,  it  took  an  oblong  shape  and  frequently  passed 
out  entire.  The  caseous  cataract  was  extracted  piecemeal 
along  the  hollow  of  the  scoop,  on  gently  depressing  the 
margin  of  the  pupil. 

If  the  operator  limits  the  first  step  of  the  operation  to 
making  the  puncture-section  of  the  cornea,  he  makes  the 
laceration  of  the  capsule  the  second  step.  This  comprises 
the  introduction  of  the  sickle-shaped  needle  (Fig.  91,  p. 
398)  through  the  corneal  wound,  in  order  to  make  a  free 
incision  of  the  capsule  with  it  in  a  horizontal  direction 
across. 

If  the  cataract  be  fluid,  it  is  evacuated ;  if  soft  it  may 
only  partially  protrude.  Its  complete  extraction  then 
constitutes  the  third  step. 

Daviel's  curette  is  passed  a  little  within  the  corneal 
incision,  with  its  convexity  next  the  posterior  lip,  against 
which  it  is  made  to  press  so  as  to  cause  the  opening  to 
gape.  At  the  same  time  that  he  does  this,  the  operator 
makes  gentle  pressure  with  his  finger  on  the  eyeball  next 
the  nasal  margin  of  the  cornea,  and  in  a  direction  towards 
the  centre  of  the  pupil,  in  order  to  push  the  cataract 
towards  the  opening  in  the  cornea. 

If  by  this  manoeuvre  the  cataract  is  not  completely 
evacuated,  it  will  be  necessary  to  enter  the  curette  into 
the  aqueous  chamber,  and  scoop  out  the  remains  of  the 
cataract. 

If,  as  is  sometimes  the  rase,  tho  capsule  is  the  seat  of 
opaqu.-  deposits,  it  is  to  be  extracted  by  means  of  the 
cannula  forceps,  or  tooth-pointed  forceps,  or  simple  hook as  described  in  the  next  article. 
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5th. — Extraction  of  siliquosB  and  secondary 
capsular  cataracts  through  a  puncture- 
section  of  the  cornea. 

As  a  preparatory  step  in  this  case,  it 
is  advisable  to  detach  tho  cataract  from 

its  connections  by  means  of  the  sickle- 

Fig.  86.  Fig.  87. 

shaped  cataract  needle  (or  the  cannula 
scissors,  as  explained  below)  introduced 
through  the  sclerotica. 

This  being  done,  the  puncture-section 
of  the  cornea  is  next  made.    The  cannula 
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'orceps  (Pig.  86),  the  slender-bladed 
:ooth-pointcd  forceps  (Fig.  ST),  or  a 
nmple  hook  (Fig.  8S),  is  then  intro- 
Luced,  the  cataract  seized,  cautiously 
letached  from  any  remaining  con- 

ctions  by  gentle  twitches,  and  ex- 
tracted. 

The  cannula  forceps  is  managed 
;hus  : — Being  closed  (Fig.  86  a),  by 
iceepiug  the  trigger  pressed  down,  its 
5oint  is  introduced  through  the  inci- 
liion  of  the  cornea  to  the  pupil.  By 
low  suspending  the  pressure  on  the 

in-igger,  the  forceps  is  opened  (Fig. 
i6  b),  when  the  cataract  is  to  bo  laid 
lold  of  by  again  pressing  down  the 
rigger. 
The  cannula  forceps  is  also  useful 

"or  seizing  hold  of  and  dragging  out he  his  for  excision. 
Mr.  Coxeter  has  made  a  useful  ad- 

lition  to  the  cannula  forceps,  consist- 
ng  of  a  small  spring,  which  catches 
he  ordinary  trigger  (Fig.  86  a)  after 
t  has  been  depressed,  in  order  to 
ceep  the  forceps  closed,  and  thus  leave 

he  operator's  hand  and  fingers  free 
o  execute  any  twitches  or  other  ma- 
iceuvres  that  may  be  necessary  for 
he  detachment  of  the  cataract.  As 

he  trigger  is  again  released  by  very 
light  upward  pressure  of  the  same 
mger  that  is  used  when  the  ordi- 
iary  instrument  is  employed,  it  can 
carcely  be  said  that  the  addition  of 
he  spring  under  notice  complicates 
natters,  while;  its  effect  is  to  keep 
he  blades  of  the  forceps  perfectly 
losed. 
The  mechanism  of  the  cannula  for- 

1  eps  has  been  applied,  by  Sir  William 
I  Vilde,  of  Dublin,  to  the  working  of 

minute  pair  of  scissors.  In  Fig. 
ft  9  a  the  scissors  are  represented 

I  losed  read)'  for  introduction,  and  in 
Fio.  S9. 
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the  same  figure,  b,  open,  ready  for  cutting,  by  pressing 
down  the  trigger.  When  closed,  the  scissors  are  pointed, 
like  a  lance-shaped  cataract  needle,  and  in  this  state  are 
capable  of  piercing  the  sclerotica  or  cornea,  though  it  is 
better  to  make  a  preparatory  punoture  with  an  ordinary 
cataract  needle. 

The  cannula  scissors  are  useful  for  cutting  through 
bands  of  tough  opaque  capsule  or  false  membrane,  pre- 

paratory to  extraction.  The  scissors  are  also  found  of 
groat  use  for  incising  tho  iris  in  cortaiu  of  the  operations 
for  artificial  pupil. 

Gth. — Extraction  through  a  puncture-section  of  the  cornea, 
with  iridectomy. 

Iridectomy  facilitates  the  extraction  through  a  small 
Bed  ion  of  the  cornea  of  cataract  with  small  hard  nucleus,  &c. 

Wh  en  iridectomy  is  to  lie  at  the  same  tune  performed, 
the  puncture-section  of  the  cornea  should  be  made  nearer 
the  sclerotica  than  is  above  directed  (p.  390). 

Dr.  Schuft,  with  his  curette,  broader  than  Daviel's,  has 
through  such  a  section  scooped  out  hard  nuclei,  traumatic 
cataract  with  a  foreign  body  imbedded  in  it,  and  also 
natatilo  cataracts. 

7th. — Extraction  of  siliquosc  and  secondary  capsular 
cataracts  through  a  puncture  of  the  sclerotica. 

Siliquose  and  secondary  capsular  cataracts  may  often 
be  advantageously  extracted  through  a  puncture  of  the 

sclerotica  and  pars 

non-pUcata  of  the 
ciliary  body  at  the 
place  of  puncture 
usual  in  needle  ope- 

rations. The  con- 
nections of  the  cata- 

ract are  in  the  first  place,  to  be  divided  by  the  sickle- 
pointed  cataract  needle  or  cannula  scissors  introduced  by 
puncture  through  the  sclerotica  as  above  directed.  The 
puncture  is  next  to  be  enlarged  to  the  necessaiy  extent, 
and  then  the  cataract  extracted  by  means  of  the  cannula 
forceps,  as  directed  fpr  extraction  through  the  cornea 
(Fig.  90). 
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DIVISION  OF  THE  CAT  All  ACT. 

The  object  of  this  operation  is  to  lacerate  the  capsule, 
Lid  divide  the  leus,  so  that  the  latter  may  be  gradually 
unsolved  and  absorbed,  and  thus  ultimately  altogether 
Amoved  from  the  eye. 
Considered  as  an  operation,  division  is  the  most  simple 
all  those  for  cataract,  both  in  performance  and  in  the 

s  stent  of  injury  necessarily  inflicted  on  the  eye. 
Indications. — Division  is  indicated  in: — Soft  or  fluid 
itaracts  especially — the  cataracts  of  most  common  occur- 
:nce  in  early  life  ;  but  it  is  also  applicable  to  firm  cata- 
ctcts  without  a  hard  nucleus,  such  as  are  met  with  in 
Brsons  about  and  below  fifty  years  of  age.    It  is  the 
)eration  also  for  congenital  cataract.    See  below. 
Prognosis. — In  the  cases  proper  for  the  operation,  the 
ognosis  is  good,  but  though  the  lens  may  be  perfectly 

osorbed,  the  ca2)sule,  which  does  not  admit  of  solution 
id  absorption,  if  not  already  opaque,  may  become  so, 
id  form  what  is  called  secondary  capsular  cataract.  To 
Lticipate  this,  the  capsule  should  be  as  completely  cut 
>  as  possible  at  the  part  corresponding  to  the  pupil, 
le  rapidity  with  which  solution  and  absorption  go  on, 
ries  from  a  few  days  to  several  months.    In  general  it 
ay  bo  said  that  in  children  the  absorption  proceeds  more 
.lickly  than  in  adults. 
One  operation  may  suffice,  but  generally,  solution  pro- 
ading  slowly,  the  operation  requires  to  be  repeated,  and 
at  more  than  once.  This,  as  the  operation  is  so  simple 
id  painless,  is  no  great  objection.  The  interval  between 
e  repetitions  of  the  operations  should  be  about  six 
:eks. 

It  is  best  to  operate  on  both  eyes  at  the  same  time.  I 
.ve  observed  that  solution  proceeds  more  quickly  after 
e  operation  on  both  eyes  at  the  same  time,  than  after 
e  operation  on  one  eye  only. 
If  the  retina  was  previously  quite  sound,  a  perfect 
iteration  of  vision  may  be  calculated  on,  if  solution  and 

sorption  go  on  pretty  quickly  ;  if  not,  by  the  time  the 
;aract  disappears,  the  sensibility  of  tho  retina  may  be 
mil  impaired. 
The  operation  of  division  may  be  performed  either  by 
erotic  puncturation,  or  by  corneal  puncturation. 
Jn  repeating  the  operation  of  division,  it  is  usually 
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found  that  the  lenticular  substance  has  become  more 
brittle  and  more  easily  broken  up  into  fragments  than  at 
the  first  operation.  In  caseous  cataract,  the  tenacious- 
ness  is  still  encountered. 

Treatment  and  accidents  after  division. — After  the  opera- 
tion, the  pupil  is  to  be  kept  under  the  influence  of  bella- 

donna. 

Iritis  is  liable  to  supervene,  and  when  corneal  punctu- 
ration  has  been  performed,  corneitis  and  aquo- capsulitis 
are  not  uncommon. 

For  tho  treatment  of  those  inflammations,  see  above 

(p.  213). 

1st, — Division  <;/'  the  cataract  by  sclerotic  puncturation, 
Tho  instrument  best  adapted  for  this  operation  is  a 

curved  Lance-shaped  or  a  Bickle-shaped  needle.  The  pupil 
should  be  well  dilated,  and  the  patient,  assistant,  and 
operator  placed  as  above  recommended  (p.  359). 

For  the  convenience  of  description,  the  operation  may 
be  supposed  to  be  divided  into  different  steps. 

The  first  step  comprehends  puncturation  of  the  sclerotica, 
about  three-twentieths  of  an  inch  from  the  temporal 
margin  of  tho  cornea,  and  in  tho  line  of  its  transverse 

diameter.  * 
Tho  second  step  comprehends  the  lacoration  of  the  pos- 

terior w  all  of  the  capsule  and  division  of  the  lens  from 
behind. 

Method  of  holding  the  cataract  needle. — The  handle  of  the 
needle  is  to  ho  hold  between  the  fore  and  middle-fingers 
on  the  one  side,  and  the  thumb  on  the  other,  much  in 
the  same  way  as  above  recommended  for  the  cataract 
knife. 

I'uncturation.- — The  surgeon  thus  holding  the  needle, 

and  resting  his  hand  by  the  little  finger  on  the  patient's 
cheek,  disposes  it  in  such  a  way,  that  the  blade  of  the 

*  The  direction  to  introduce  the  needle  either  above  or  below  the 
transverse  diameter  of  the  eye  is  that  which  is  most  generally  given ; 
and  the  reason  assigned  for  it  is,  that  the  long  ciliary  artery  runs 
in  the  line  of  the  transverse  diameter ;  but  as  at  about  a  quarter 
of  an  inch  from  the  iris  the  long  ciliary  artery  of  the  temporal  side 
divides  at  an  acute  angle  into  two  branches,  an  upper  and  a  lower, 
it  is  obvious  that  the  artery  caDnot  be  touched,  and  the  surest 
way  to  avoid  the  branches  is,  to  enter  the  needle  as  above  recom- mended. 
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eetilo  is  close  in  front  of  the  cornea,  in  a  line,  corre- 
jonding  to  the  transverse  diameter  of  the  latter,  and  its 
Dint  extending  to  opposite  the  nasal  margin  of  the 
dated  pupil.  He  now  prepares  for  puncturation,  by 
btracting  the  fingers  holding  the  needle,  and  slightly 
iriiing  the  hand,  so  that  the  point  of  the  instrument 
ay  he  presented  to  the  point  of  the  sclerotica,  where 
incturation  is  to  be  made. 
When  a  curved  needle  is  used,  its  convexity  should 
ok  upwards,  and  its  concavity  downwards  in  making 
e  puncture ;  and  in  order  that  the  point  may  be  applied 
rpendicularly  to  the  place  to  be  punctured,  it  is  neces- 
ry  to  depress  the  handle  of  the  instrument ;  but  of 
urse,  in  proportion  as  the  instrument  penetrates,  the 
indie  is  raised  to  the  horizontal. 

Laceration  of  the  posterior  wall  of  the  capsule. — Punctu- 
tion  being  accomplished,  the  head  of  the  needle,  with 
i  cutting  edges  upwards  and  downwards — if  a  curved 
;edle,  the  concave  surface  of  course  forwards, — is  to  be 
rected  against  the  posterior  wall  of  the  capsule,  and 
ade  to  lacerate  it  freely,  and  to  divide  the  substance  of 
e  posterior  strata  of  the  lens  by  rotatory  movements  of 
e  handle  of  the  instrument. 

The  withdrawing  of  the  needle  from  the  eye  is  effected  by 
series  of  manoeuvres,  exactly  the  converse  of  those  per- 

med in  introducing  it,  as  above  described. 
This  is  especially  to  be  attended  to,  when  its  head  comes 
the  puncture  in  the  coats  ;  here  it  is  to  be  so  rotated, 
it  the  surfaces  shall  be  above  and  below  as  at  the  intro- 

ction  of  it,  and  then  it  is  to  bo  (hawn  out  at  right 
gles  to  the  surface  of  the  sclerotica,  for  which  purpose, 
ten  the  needle  is  curved,  its  handle  must  be  depressed 
proportion  as  the  head  is  withdrawn. 

'After  the  operation  just  described,  there  is  hi  general ,le  reaction. 

[n  consequence  of  tin.' laceration  of  the  posterior  wall 
the  capsule  and  the  necessary  laceration  at  the  samo 
le  of  the  hyaloid  with  which  the  posterior  wall  is  in 
mection,  vitreous  humour  obtains  access  to  the  lenti- 
ar  substance.  The  effect  of  this  is  that  the  lens 
:omcs  still  more  opaque  than  before,  swells  up,  and  is 
mtually  so  far  absorbed  as  to  bo  reduced  to  a  thin  and 
ttle  cake  behind  the  anterior  wall  of  the  capside  which 
vill  be  observed  has  been  left  still  entire 

n  this  proceeding,  though  the  lens,  covered  by  the 
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anterior  vail  of  its  capsule,  may  be,  in  con- 
sequence of  the  swelling  up  of  the  divided 

posterior  strata,  pushed  against  the  iris,  the 
pressure  on  the  latter  is  uniform,  and  does  not, 
irritate  it  in  the  same  degree  as  the  irregular 
pressure  produced  by  the  swollen  lens,  when  the 

operation  by  dividing  the  anterior  -wall  of  the 
capsule  first  is  performed. 

At  the  end  of  a  month  or  six  weeks  the  opera- 
tion is  to  bo  repeated,  but  this  time  it  is  the 

anterior  wall  of  the  capsule  that  is  to  be  lace- 
rated, and  the  anterior  part  of  what  remains  of 

the  Lens  which  is  to  bo  divided. 
In  this  caso  the  first  step  comprehends  the  punc- 

turation.  The  second  step,  the  introduction  of 
the  needlo  into  tho  posterior  chamber,  so  that 
its  lance  head  is  seen  through  the  pupil.  The 
third  step,  tho  laceration  of  the  anterior  wall  of 
the  capsule  and  the  division  of  tho  lens. 
The  introduction  of  the  needle  into  the  pos- 

terior chamber  in  this  case  is  more  simple 
than  when  tho  anterior  wall  of  the  capsule  is 
lacerated  in  the  first  operation,  as  described 
below. 

The  anterior  wall  of  the  capsitle  is  lacerated,  by 
directing  the  point  of  the  curved  lance-head  of 
the  needle  against  it,  and  by  sbght  rotatory  move-j 
ments  of  the  handle  of  the  instrument  making 

several  vertical  incisions  in  the  part  of  it  corres-j 
ponding  to  the  pupil.  The  capsule  is  then  to  be ' 
divided  horizontally,  by  pressing  one  of  the 
edges  of  the  needle  against  it,  which  is  done  by] 

slightly  moving  the  handle  of  the  instrument' forwards. 

If  it  is  the  sickle-shaped  needle  (Fig.  91)  that 
is  used,  it  is  best  to  direct  its  concave  cutting 

edge  against  the  capsule  and  divide  it  horizon- 
tally first;  then,  by  a  rotatory  movement  of  the 

instrument,  to  tear  it  in  a  vertical  direction— 
from  the  circumference  above  and  from  the  cir- 
cumference  below  towards  the  horizontal  in- cision. 

In  using  the  sickle-shaped  needle,  puncttt* 
ration  is  made  by  directing  its  point,  with  the 

Fig.  91.  convex  cutting  edge  looking  to,  and  the  con-  • 

398 



DIVISION  OF  TIIE  CATARACT. 399 

ave  cutting  edge  from,  the  cornea,  the  flat  surfaces  up- 
wards and  downwards,  perpendictdarly  to  the  surface  of 

ae  sclerotica,  and  steadily  thrusting  it  in  in  a  direction 
(wards  the  centre  of  the  eyeball,  but  no  deeper  than 
ntil  the  sickle  head  of  the  instrument  disappears.  The 
;andle  is  then  inclined  back  towards  the  temple,  and  so 
stated  that  the  edges  of  the  needle  may  be  directed 
ppwards  and  downwards  preparatory  to  its  being  pushed 
n  into  the  posterior  chamber. 
Division  of  the  lens. — Having  thus  freely  divided  the 

mpsule,  the  surgeon  turns  the  sharp  point  of  the  needle 
.•gainst  the  lens  opposite  the  pupil,  and  by  slight  rotatory 
E  ovements  of  the  handle  of  the  instrument,  breaks  up  its 
I  ibstance. 
]  If  at  the  end  of  six  weeks  or  two  months  the  pupil  has 
)t  begun  to  clear,  it  will  bo  necessary  to  repeat  the  opera- 

pn  a  second  time.  In  such  a  repetition,  the  further  divi- 
I  on  of  the  lens  from  the  front  is  all  that  is  required. 
|]  From  this  mode  of  operating,  I  have  obtained  excellent 
t  suits,  even  in  persons  above  fifty  years  of  age.  In 
I  ch  persons,  the  cataracts  which  are  white  and  firm,  are 
i  ten  accompanied  by  a  dissolved  state  of  the  vitreous 
l.imour  rendering  extraction  dangerous, 
i .  As  the  loss  of  a  small  quantity  of  the  dissolved  vitreous 
I;  mour  at  the  time  of  the  operation,  diminishes  the  risk 
I:  inflammation,  I  use  a  veiy  broad  needle  in  order  that, 
I  rough  the  large  puncture,  issue  may  be  given  to  a  few 
I  >ps  of  that  fluid. 

l!A.s  generally  performed,  the  operation  does  not  corn- 
1  ;hend  laceration  of  the  posterior  wall  of  the  capsule  and 
I  dsion  of  the  lens  from  behind,  but  simply  laceration  of 
I )  anterior  wall  of  the  capsule  and  division  of  the  lens 
t\  m  the  front. 
I  Ln  this  mode  of  operating  the  steps  are  : — 1st.  Punctu- 
I  ion.  2nd.  Introduction  of  the  needle  into  the  pos- 
1  ior  chamber,  so  that  its  lance-head  is  seen  through  the 

I  oil.    .'3rd.  Laceration  of  the  anterior  wall  of  the  cap- :le  and  division  of  the  lens  from  the  front,  if  a  first 
I  'ration  on  the  eye  ;  if  it  bo  a  repetition  of  an  operation, 
I  farther  division  of  the  lens  is  all  that  is  required. 
I  ̂wncturaiion  of  the  sclerotica  is  performed  iu  the  manner til 've  described. 

I  ntroductum  of  the  needle  into  the  posterior  cJiamber.  so 

!'!•!  its   head  is  seen  through  the  pupil. — The  surgeon 
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assuring  himself  by  the  marks  on  the  handle,  that  the 
edges  of  the  sickle-head  are  directed  upwards  and  down- 

wards ;  or,  if  the  needle  be  a  curved  one,  that  the  con- 
vexity of  the  curve  is  forwards,  and  the  concavity  back- 
wards, inclines  the  handlo  of  the  instrument  well  hack 

towards  the  temple  of  the  patient,  and  proceeds  to  push 
its  point  into  the  posterior  chamher,  where  it  will  be  seen 
through  the  pupil  with  one  surface  looking  forwards,  the 
other  towards  the  cataract,  and  its  edges  upwards  and 
downwards  (Fig.  92). 

Fig.  92. 

In  this  stop  tho  noodle  necessarily  passes  through  the 

temporal  border  of  tho  crystalline' lens  and  capsule.  But care  should  bo  taken  not  to  spit  the  firm  nuclear  part 
of  tin' lens  mi  the  one  hand,  or  the  ciliary  body  on  the 
other.  If  this  should  occur-,  the  needle  ought  to  be  a 
little  withdrawn,  to  get  its  point  free  again,  before  pushing 
it  on.  In  entering  tho  posterior  chamber,  the  point  of 
the  needle  is  apt  to  spit  the  iris,  especially  if  the  needle 
be  a  straight  one.  The  remedy  for  this  also,  is  to  with- 

draw the  instrument,  until  its  point  gets  free,  when  it 
may  again  be  pushed  on.  The  importance  of  having  the 
point  of  tho  needle  free  is  evident.  Again,  the  point  of 
the  needle  may  be  made  to  project  too  much  through  the 
pupil,  and  spit  the  inner  surface  of  cornea. 

Laceration  of  the  anterior  wall  of  the  capsule  and  division, 
of  the  cataract, — In  the  last  step,  the  head  of  the  needle 

app'eared  in  the  posterior  chamber,  by  piercing  the 
anterior  wall  of  the  capsule  from  behind.  Such  move- 

ments are  now  to  be  executed  with  the  point  of  the  needle 
as  are  calculated  to  ensure  the  free  laceration  of  the 

anterior  wall  of  the  capsule  both  vertically  and  horizon- 
tally, as  above  directed. 
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It  is  to  be  remembered,  that  it  is  better  not  to  risk 
reaction  by  attempting  too  much  at  one  time,  in  the  way 
of  breaking  up  the  lens,  but  the  capsule  ought  always  to 
be  freely  lacerated  at  first.  Especial  care  should  be  taken 
not  to  displace  the  whole  lens,  or  even  any  considerable 
piece  of  it  unbroken  up. 

2nd. — Division  of  the  cataract  by  corneal  punctured  ion. 

The  instrument  with  which  the  performance  of  this 
operation  is  most  simple,  is  a  straight  needle,  ground  flat 
on  the  sides  towards  the  point,  so  that  as  it  penetrates  the 
sornea,  it  fills  completely  the  puncture,  though  not  in  a 
forced  manner,  and  thus  prevents  the  escape  of  aqueous 
humour'. 

This  is  an  important  point,  for  if  evacuation  of  the 
xqueous  humour  takes  place,  the  iris  and  lens  fall  forward 
md  the  pupil  contracts  so  that  the  manipulations  of  the 
operation  are  interfered  with. 

Preparatory  to  the  operation,  the  pupil  should  be  well 
lilated  by  belladonna. 

First  step. — This  comprehends  the  puncturation  and  the 
I advance  of  the  point  of  the  needle  through  the  dilated 
mpil  towards  the  cataract. 

Fig.  93. 

The  point  of  the  cornea  where  the  needle  is  to  be  made 
i  pierce,  is  about  half-way  between  its  centre  and  its 
liter  and  lower  margin. 
The  flat  surfaces  of  the  needle  being — the  one  towards 
ie  centre  of  the  cornea,  the  other  towards  the  margin 
ie  point  of  the  instrument  is  directed  perpendicularly  to 
10  place  above  indicated,  when  it  is  to  be  made  to  pierce 
y  a  quick  thrust,  executed  solely  by  the  movements  of 
ie  fingers.  Having  thus  pierced  the  cornea,  the  handle 

?  the  instrument  is  depressed,  and  its  point  steadily D  D 
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pushed  on  towards  the  cataract,  still  by  the  movements 
of  the  fingers. 

Second  step. — This  comprehends  the  laceration  of  the 
anterior  capsule  if  a  first  operation,  or  the  breaking  up  of 
the  lens  if  a  repetition. 

One  of  the  edges  of  the  instrument  being  directed 
against  the  capsule,  one  or  more  incisions  are  to  be  made 
in  it  from  above  and  outwards,  downwards  and  inwards, 
by  a  lever-iniivrini'nt  of  tho  handle  of  the  needle. 

The  division  of  tho  Ions  is  effected  so  far  as  is  proper, 
by  similar  incisions. 

Withdrawing  of  the  needle  from  the  eye. — In  doing  this, 
tho  surfaces  of  tho  instrument  are  to  be  directed  in  the 
samo  way  as  when  it  was  introduced. 

3rd. — Division  of  the  cataract  combined  with  iridectomy. 

Iridectomy  has  of  lato  been  porformed  by  some  ope- 
rators as  a  preliminary  to  division  in  cases  of  soft 

cataract  complicated  with  synechia  posterior,  in  which 
there  has  been  reason  to  anticipate  much  pressure  on  the 
iris,  by  tho  swelling  of  tho  lens  after  tho  division,  or  the 
like. 

Tho  excision  ought  to  be  above. 

DISPLACEMENT  OF  THE  CATARACT  AND  ITS 
MODIFICATIONS. 

Thero  are  two  modifications  of  the  o]ieration  of  displace- 
ment, viz.,  couching  or  simple  depression,  and  reclination. 

In  tho  one  case  tho  displaced  Ions  has  its  anterior  surface 
downwards  and  somewhat  forwards, — its  posterior  surface 
upwards  and  somewhat  backwards, — its  superior  edge 
forwards  and  somewhat  upwards, — its  lower  backwards 
and  somewhat  downwards,  thus  : — 

Fia.  9i. 
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Bn  the  other  case,  the  displaced  lens 
as,  at  the  same  time  that  it  was 
Oppressed,  been  made  to  turn  hack 
u  its  lower  and  outer  margin,  so 

naat,  its  upper  edge  heing  forced 
ack  into  the  vitreous  humour,  its 

,  aterior  surface  comes  to  bo  upper- 
Lost,  its  posterior  surface  directed 
t'Ownwards,  thus  : — 

Fig.  95. 

Both  couching  and  inclination  of 
e  cataract  may  bo  effected  by 
troducing    the  cataract-needle, 
:lrer  through  the  sclerotica,  that 
by  sclerotic  puncturation  (srfero- 

nonyxis),  or  through  the  cornea, 
I  it  is,  by  corneal  punctv/ration  (ke- 
|  \onyxis). 
RecUnation  effecting  all  that 
.iching  can,  and  being  in  every 
hpect  a  better  operation,  couch- 
l  i  has  altogether  fallen  into  dis- 
I  3.  It  is,  therefore,  unnecessary 
|  say  more  about  it  here. 
I  Indications  for  the:  operation  of  dis- 
I  \cement. — The  kind  of  cataract 
lit  fitted  for  displacement  is  the 
I  ne  as  that  best  fitted  for  extrac- 
I  a.  Whether  or  not,  therefore, 
I  placement  should  be  performed 
I  tead  of  raction,  will  depend 
I  m  the  absence  of  the  conditions 
I  :ossary  for  or  at  least  favourable 

Fig.  96.       Fio.  97. 

D  D  2 
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to  the  successful  performance  of  extraction  (p.  363),  or 
the  existence  of  the  conditions  unfavourahle  to  or  wholly 
forbidding  it  (p.  363). 

Prognosis. — The  displaced  lens,  if  disengaged  from  its 
capsule,  may  eventually  disappear,  or  be  reduced  to  a 
small  size,  by  solution  and  absorption,  especially  in  persons 
of  less  advanced  age — say  about  fifty, — and  when  the  cata- 

ract is  not  very  hard.  But  in  such  a  case  we  have  seen 
that  division  would  bo  the  better  operation.  In  many  cases, 
however,  it  docs  not  dissolve,  and  is  always  apt  to  rise 
again.  The  success  of  displacement  is  liable  to  be  marred 
by  posterior  internal  inflammation,  either  of  an  acute 
character,  supervening  immediately  on  the  operation,  or 

lit'  a  slow  destructive  character,  coming  on  some  time  sub- 
sequently,  and  leading  to  loss  of  sensibility  of  the  retina. 

Tnstrv/ment  and  dressing, — The  only  instrument  required 
is  a  lance-shaped  cataract-needle,  either  straight  or 
curved.  (Pigs.  96,  97.)  The  dressings  are  the  same  as 
above  mentioned  for  extraction. 

1st. — Reclination  by  sclerotic  puncturation. 

For  tho  convenience  of  description,  the  operation  may 
be  supposed  to  be  divided  into  different  steps. 

The  first  step  comprehends  puncturation.  The  point  of 
puncturation  should  be  about  three-twentieths  of  an  inch 
from  the  temporal  margin  of  the  cornea,  and  in  the  line 
of  its  transverse  diameter,  as  above  directed  for  division 
by  sclerotic  puncturation. 

Tin'  smiiifl  strp  comprehends  laceration  of  the  posterior 
wall  of  the  capsule,  and  corresponding  part  of  the  vitreous 
body. 

The  third  step  comprehends  the  introduction  of  the 
needle  into  the  posterior  chamber,  so  that  its  lance  head 
is  seen  through  the  pupil. 

The  fourth  step,  laceration  of  the  anterior  wall  of  the 
capsule,  and  the  reclination  of  the  cataract. 

The  pupils  of  the  patient  should  be  well  dilated  pre- 
paratory to  the  operation. 

The  position  of  the  patient,  assistant,  and  operator,  is 
arranged  as  above  recommended  (p.  359,  et  seq.). 

Method  of  holding  the  cataract-needle.— The  handle  of  the 
instrument  is  to  be  held  between  the  fore  and  middle 

fingers  on  the  one  side,  and  the  thumb  on  the  other, 
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nueh  in  tlio  same  way  as  above  recommended  for  the 
ataract-knife. 

Puncturation. — The  surgeon  thus  holding  the  needle, 

:.nd  resting  his  hand  by  the  little  ringer  on  the  patient's heek,  disposes  it  in  such  a  way,  that  the  blade  of  the 
■teedle  is  close  in  front  of  the  cornea,  in  a  line,  corre- 
ponding  to  the  transverse  diameter  of  the  latter,  and  its 
oint  extending  to  opposite  the  nasal  margin  of  the 

■.Hated  pupil.  He  now  prepares  for  puncturation,  by 
etracting  the  fingers  holding  the  needle,  and  slightly 
urning  the  hand,  so  that  the  point  of  the  instrument 
:iay  be  presented  to  the  point  of  the  sclerotica,  where 
■  uneturation  is  to  be  made. 

If  it  be  a  straight  needle  that  is  used,  its  point,  with 

•he  cutting  edges  looking  to  and  from  the  cornea,  the  flat 
urfaces  upwards  and  downwards,  is  (Erected  perpen- 
icularly  to  the  surface  of  the  eyeball  at  the  place  above 
lentioned,  and  steadily  thrust  in  in  a  direction  towards 

;.  be  centre  of  the  eyeball,  but  no  deeper  than  until  the 
1  mce  head  of  the  instrument  disappears. 
When  a  curved  needle  is  used,  its  convexity  should 

•  >ok  upwards,  and  its  concavity  downwards  in  making 
|  le  puncture ;  and  in  order  that  the  point  may  be  applied 
erpendieularly  to  the  placo  to  be  punctured,  it  is  neces- 

1'iry  to  depress  the  handle  of  the  instrument ;  but  of 
•  >urse,  in  proportion  as  the  instrument  penetrates,  the 
It  andle  is  raised  to  tho  horizontal. 

I  Laceration  of  the  posterior  watt  of  the  capsule,  and  breach 
I  •,  the  vitreous  body  for  the  reception  of  the  lens. — Punctura- 
I  on  being  accomplished,  the  head  of  the  needle,  with  its 
I  itting  edges  upwards   and   downwards — if  a  curved 
1 3edle,  the  concave  surface  of  course  forwards, — is  to  be 
lirected  against  the  posterior  wall  of  the  capsule,  and 
I  ade  to  lacerate  it  vertically,  and  the  vitreous  body 
I  mind  and  below  it,  to  tho  necessary  extent. 
I  Introduction  of  the  needle  into  the  posteiior  chamber,  so 
I  at  its  lance  head  is  seen  throiujh  the  pupil. 
I  Having  lacerated  the  posterior  wall  of  the  capsule,  and 
|  ade  a  breach  in  the  vitreous  humour  for  tho  reception 

the  lens,  tho  surgeon,  withdrawing  the  instrument 
iw  so  far  thai  its  neck  comes  again  to  correspond  to  the 
>int  of  puncture,  as  it  did  when  first  introduced,  aud 

Taming  himself  by  the  marks  on  the  handle,  that  tho 
ges  of  the  lance  head  are  directed  upwards  and  down- 
irds;    and,  if  the  needle  be  a  curved  one,  that  the 
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convexity  of  the  curve  is  forwards,  and  the  concavity 
backwards,  inclines  the  handle  of  the  instrument  well 
back  towards  the  temple  of  the  patient,  and  proceeds  to 
push  its  lance  head  into  the  posterior  chamber,  where  it 
will  be  seen  through  the  pupil  with  one  surface  looking 
forward,  the  other  towards  the  cataract,  and  its  edges 
upwards  and  downwards.    Fig.  98. 

Fig.  98. 

In  this  step  tho  neodlo  necessarily  passes  through  tho 
temporal  border  of  the  crystalline  lens  and  capsule.  But 
care  should  bo  taken  not  to  spit  the  firm  nuclear  part 
of  the  Lens  on  the  one  hand,  or  the  ciliary  body  on  the 
other.  If  this  should  occur',  the  needle  ought  to  be  a 
little  withdrawn,  to  get  its  point  freo  again,  before  push- 

ing it  on.  In  entering  the  posterior  chamber,  the  point 
of  the  needle  is  apt  to  spit  the  iris,  especially  if  the  needle 
bo  a  straight  one.  The  remedy  for  this,  also,  is  to  with- 

draw the  instrument,  until  its  point  gets  free,  when  it 
may  again  bo  pushed  on.  The  importance  of  having  the 
point  of  the  needle  free  is  evident.  Again,  the  point  of 
the  needle  may  be  made  to  project  through  the  pupil, 
and  spit  tho  inner  surface  of  the  cornea. 

Reclination  and  laceration  of  the  anterior  wall  of  the 
capsule  of  the  cataract. — In  the  last  step,  the  lance  head  of 
the  noedlo  appeared  in  the  posterior  chamber,  by  piercing 
tho  circumferential  part  of  the  lens  and  anterior  wall  of 
the  capsule  from  behind. 

Being  sure  that  the  point  of  the  needle  is  free  from 
entanglement,  the  surgeon  now  applies  its  lance  head  flat 
against  the  lens,  a  little  above  its  transverse  diameter  (if 
the  needle  is  a  curved  one,  it  is  by  its  concave  surface 
that  its  lance  head  is  to  be  applied  to  the  lens),  and  then 
by  moving  the  handle  of  the  instrument  gently  forwards 
a  little,  he  presses  back  the  upper  part  of  the  lens.  When 
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the  upper  part  of  the  lens  has  yielded  to  this  backward 
pressure,  he  rotates  the  needle  slightly  to  keep  it  Hat  on 
the  surface  of  the  lens,  and  then  presses  the  latter  down- 

wards, backwards,  and  outwards,  by  gently  raising  the 
handle  of  the  instrument  upwards,  forwards,  and  inwards, 
iln  this  act  the  anterior  wall  of  the  capsule  is  necessarily 
stent  across. 

If  the  needle  used  is  a  curved  one,  it  will  be  necessary, 

in  order  to  complete  the  depression,  to  apply  the  con- 
vexity of  its  lance  head  to  the  cataract.  This  is  done,  by 

Idepressing  the  handle  a  very  little,  so  as  to  lift  the  lance 
head  from  off  the  cataract,  and  then  rotating  it  one-half 
round  its  axis. 

Withdrawing  of  the  needle  from  the  eye. — Having,  for 
iialf  a  minute  or  so,  kept  the  point  of  the  instrument 
nesting  on  the  depressed  cataract  to  prevent  it  from  rising, 
:he  surgeon  now  lifts  it  slowly  from  off  the  cataract,  by 
lowering  the  handle.    Seeing  tliat  the  cataract  does  not 

hrise,  he  brings  the  head  of  the  instrument  back  into  the 
posterior  chamber,  by  moving  the  handle  a  little  back- 

yards.   Here  the  surgeon  still  retains  the  instrument 
vithin  the  eye  for  half  a  minute  longer,  and  makes  such 
uovements  of  its  head  as  are  calculated  to  lacerate  what 

I  >f  the  anterior  wall  of  the  capsule  may  remain  opposite 
li  he  pupil.    The  cataract  remaining  depressed,  the  needle 
L  aay  now  be  withdrawn  from  the  eye,  by  a  series  of 
I  nanoeuvies  exactly  the  converse  of  those  performed  in 
atroducing  it.    This  is  especially  to  be  attended  to,  when 

r  is  head  comes  to  the  puncture  in  the  coats ;  here  it  is  to 
I  >e  so  rotated,  that  the  surfaces  shall  be  above  and  below 
I  s  at  the  introduction  of  it,  and  then  it  is  to  be  drawn  out 
I  t  right  angles  to  the  surface  of  the  sclerotica,  for  which 

urpose,  when  the  needle  is  curved,  its  handle  must  be 
I  epressed  in  proportion  as  the  head  is  withdrawn. 

If  instead  of  being  hard,  as  was  supposed,  the  cataract 
I  hould  be  found  friable,  breaking  under  the  needle, 
1  eclination  ought  not  of  course  to  bo  persisted  in,  but  the 
I  ;ns  left  to  be  dissolved  and  absorbed;  in  short,  division 
I )  to  be  substituted  for  reclination.  Sometimes  the 
I  xterior  strata  of  the  lens  are  soft  and  the  nucleus  hard  ; 
1  i  this  case  the  latter  should  be  reclined  and  the  former 
I  ivided. 

Reclination  as  now  described,  is  in  general  readily 
I  fected  in  the  common  lenticular  cataract  of  old  people  ; 
[■•at  sometimes  the  cataract  rises  as  soon  as  the  point 
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of  the  needle  is  -withdrawn  from  it,  and  this  over  and 
over  again.  Such  a  cataract  has  been  called  elastic 
cataract. 

The  cause  of  the  elastic  re-ascension  of  the  cataract  is, 
I  am  disposed  to  believe,  that  in  such  cases  the  vitreous 
body  still  possesses  its  natural  consistence,  and  therefore 
resists  the  sinking  of  the  lens  into  its  substance,  as  every 
one  who  has  been  accustomed  to  dissect  healthy  eyes, 
knows  the  vitreous  body  will  do. 
A  persistence  in  attempts  at  displacement  in  such  a 

case,  would  prove  extremely  detrimental  to  the  internal 
structure  of  the  oye.  Tho  attempt,  therefore,  ought  not 
to  be  repeated,  until  tho  posterior  wall  of  tho  capsule  has 
been  again  lacerated,  and  a  freer  breach  made  in  the 
vitreous  body,  for  tho  reception  of  the  reclined  lens. 

I  would  however  remark,  that  when  the  vitreous  body 

is  ni'  such  firm  consistence  as  to  resist  the  lens  being 
forced  into  its  substanco,  'extraction  of  the  cataract  would 
be  a  much  better  and  safer  oporation,  if  there  existed  no 
particular  indication  of  any  weight  against  it. 

The  lens  may,  instead  of  going  down  under  the  needle, 
suddenly  burst  through  the  pupil  into  the  anterior 
chamber.  In  such  a  case,  if  it  appears  that  it  was  on 
account  of  the  firmness  of  the  vitreous  body  that  the  lens 
did  not  yield  to  tho  noedlo,  the  surgeon  should  imme- 

diately proceed  to  extraction ;  but  if  it  appears  that  the 
vitreous  body  is  dissolved,  the  connexions  of  the  lens 
weakened,  and  that  on  these  accounts  it  was  that  the 
lens  slipt  into  tho  anterior  chamber,  it  would  be  safer 
practice,  instead  of  extracting,  to  endeavour  with  the 
needle  to  bring  tho  cataract  back  through  the  pupil,  and 
to  depress  it. 

If  extr  action  be  had  recourse  to,  it  will  be  sufficient  to 
make  a  section  of  one-third  only  of  the  cfrcumference  of 
the  cornea.  This  being  done,  a  hook  is  introduced,  the 
lens  laid  hold  of,  and  extracted. 

2nd. — Reclination  by  corneal  punduration. 

The  instrument  for  this  operation  is  the  curved  cataract 
needle. 

The  pupil  should  be  well  dilated,  preparatory  to  the 
operation,  and  the  position  of  the  patient,  assistant,  and 
operator,  arranged  as  above  recommended  (p.  359,  et seq.). 
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The  needle  is  held  between  the  thumb  on  the  one  side, 
nd  the  fore  and  middle  finger  on  tho  other.  The  side  of 
he  handle  on  which  the  thumb  is,  corresponds  to  the 
onvexity  of  tho  instrument ;  that  on  which  the  fore  and 
riddle  fingers  are  to  tho  concavity. 
Tim  first  step  comprehends  the  puncturation,  the  ad- 

vance of  the  point  of  the  needle  through  the  dilated  pupil, 
wards  the  cataract,  and  the  application  of  the  convexity 
f  the  needle  against  the  upper  part  of  the  anterior  sur- 
ice  of  the  cataract. 

The  second  step  is  the  inclination  of  the  cataract. 
The  third  step  is  the  withdrawing  of  the  needle  from 

le  eye. 
Puncturation,  &c. — The  point  of  the  cornea  where  punc- 

rration  is  made,  is  about  one-twentieth  of  an  inch  below 
.s  centre. 

Holding  the  needle  as  above  directed,  the  operator 
rirects  the  lance  head  of  it  towards  the  place  of  punc- 
.u'ation  in  such  a  way  that  the  convexity  of  the  curve 
I  downwards,  the  concavity  upwards,  the  extreme  point 
appendicular.  The  handle  of  the  needle  must  therefore 

•e  directed  upwards.    Pig.  99. 

Fig.  99. 

When  the  eye  is  in  a  proper  position,  the  operator 
erees  the  cornea  perpendicularly,  with  a  quick  but 
eady  thrust,  executed  solely  by  the  movements  of  the 
umb  and  fingers  holding  tho  instrument.  When  tho 
nee  head  of  the  needle  has  penetrated  as  far  as  the 
iddle  of  its  curve,  the  handle  of  the  needle  is  to  bo 
adually  depressed  towards  the  check,  the  puncturation 
mpleted,  and  the  needle  pushed  on  through  the  pupil, 
lb  the  point  upwards,  and  convexity  of  its  curve  to- 
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wards  the  upper  part  of  the  cataract  behind  the  upper 
part  of  the  iris.    Fig.  99. 

Eeclination  of  the  cataract. — Having  applied  the  con- 
vexity of  the  needle  against  the  upper  part  of  the  anterior 

surface  of  the  cataract,  and  right  in  the  middle  line,  the 
operator  raises,  gently  at  first,  the  handle  of  the  instru- 

ment. The  instrument  acting  as  a  lever,  the  fulcrum 
being  the  point  of  puncturation  in  the  cornea,  the  point 
of  the  needle  is  by  this  movement  made  to  press  back  the 
upper  part  of  the  cataract. 

When  the  operator  sees  that  the  upper  part  of  the 
catarad  yields,  he  continues  to  raise  the  handle  of  the 
instrumenl  firmly  and  steadily,  thus  turning  the  cataract 
before  the  needle  downwards  and  backwards,  and  sinking 
it  in  the  vitreous  humour. 

Eaving  kepi  the  point  of  the  needle  for  half  a  minute 
or  so  rosting  on  the  reclined  lens  to  prevent  it  from  rising, 
the  surgeon  now  slowly  withdraws  it  a  little,  still  keeping 
the  handle  elevated,  and  watches  for  anothor  half  minute 
whether  or  not  it  is  disposed  to  rise  agaiu.  If  not,  he 
continues  to  withdraw  tho  needle  still  in  the  same  direc- 

tion until  it  is  quite  free  of  the  cataract  and  the  vitreous 
humour  immediately  surrounding,  when  ho  depresses  the 
handle,  and  then  brings  its  point  again  into  the  pupil. 

Withdrawing  of  the  needle. — The  cataract  not  rising,  the 
needle,  after  another  pause,  is  finally  withdrawn  from  the 
eye.  And  this  is  done  by  drawing  it  out  in  a  horizontal 
direction,  until  the  middle  of  tho  curved  head  becomes 
engaged  in  the  puncture  of  the  cornea,  when  the  handle 
is  to  be  raised,  so  that  tho  extreme  point  may  be  with- 

drawn at  right  angles  to  tho  place  of  puncturation,  as  it 
was  introduced. 

In  this  operation,  care  is  to  be  taken  that  the  pupillary 
margin  of  tho  iris  is  not  caught  by  the  needle,  and  during 
the  reclination,  that  the  lower  pupillary  margin  of  the 
iris  be  not  pressed  on. 

In  elastic  re-ascension  of  the  cataract,  attempts  at  re- 
clination should  not  be  persisted  in,  but  the  plan  of 

operation  rebneruished.  In  this  case,  laceration  of  the 
vitreous  body  and  posterior  capsule  cannot  be  effected,  as 
it  can  in  reclination  by  sclerotic  puncturation. 

Eeclination  by  corneal  puncturation  has  not  been  found 
to  answer  so  well  as  that  by  sclerotic  puncturation,  and 
therefore  has  never  come  into  use. 

Treatment  after  reclination. — The  light  fold  of  linen 
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ijp.  381),  to  hang  over  both  eyes,  is  sufficient  bandage. 
Ln  other  respects  the  same  general  management  is  to  be 
idopted  as  above  recommended  after  extraction. 

Accidents  attendant  on  the  operation  of  reclination. — In 
die  course  of  a  few  hours  after  the  operation,  vomiting 
sometimes  occurs. 

Acute  internal  inflammation  of  the  eye  is  apt  to  be 
jxcited  by  the  operation.  Most  frequently,  however,  tho 
supervening  inflammation  is  of  a  chronic  character,  end- 
ng  in  disorganization  of  the  eye  and  loss  of  vision.  The 
ntiammation  appears  to  be  at  first  posterior  internal,  with 
sxudation  on  the  surface  of  the  retina,  and  into  the  vitreous 

rumour,  but  by-and-by  extending  to  tho  anterior  segment 
if  the  eye.  It  commences  from  four  to  eight  days  after 
he  operation.  When  the  operation  is  performed  by  corneal 
nmeturation,  corneitis  and  iritis  are  apt  to  be  excited 

:  iriniarily. 
And  after  all,  re-ascension  of  the  lens  is  prone  to  take 

I  dace. 

In  the  French  edition  of  this  work,  it  is  stated  (p.  430) 
hat,  according  to  M.  Magne,  the  application  of  ice  over 

j  he  eye  immediately  after  the  operation  and  continued 
ninterrujitedly  for  three  days  prevents  any  consecutive 
lflammation ;  it  contributes  to  the  restoration  of  vision 
ifter  displacement  much  better  than  any  other  of  the 
.ledications  commonly  employed. 

3rd. — Displacement  of  siliquo.ic  and  secondary  capsular 
cataract. 

If  there  is  reason  to  suppose  that  the  vitreous  humour 
i  in  a  fluid  state,  and  that  it  would  therefore  be  dangerous 

Fio.  100. 

>  attempl  extraction  either  through  the  cornea  or  sclero- 
ca,  displacement  is  the  operation  to  bo  had  recourse  to. 
This  is  best  effected  by  means  of  the  cannula  forceps, 
trough  the  small  puncture  of  tho  sclerotica  made  by  tho 
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sickle-shaped  needle  -which  is  first  introduced  for  the 
purpose  of  detaching,  at  the  nasal  side,  the  connections 
of  the  opaque  capsule  or  siliquose  cataract.  Being  thus 
so  far  detached,  the  opaque  body  is  seized  with  the  can- 

nula forceps  and  displaced  to  behind  the  temporal  half  of 
the  iris. 

Cataract  in  infants  and  children. 

Whether  the  central  cataract,  which  we  sometimes  dis- 
cover after  the  subsidence  of  the  ophthalmia  of  new-born 

infants,  existed  at  birth,  or  came  on  during  the  inflam- 
mation, cannot  always  be  with  certainty  determined,  for 

want  of  previous  accurate  examination  of  the  eyes  at 
birth.  There  is,  however,  no  doubt  that  the  infant,  at 

birth,  is  sometimes  ait'eetod  with  cataract  ;  and  it  is  pro- 
bable that  in  many  of  tho  cases  of  cataract  first  noticed 

in  infancy  and  childhood,  tho  opacity  had  already  existed, 
though  in  a  less  degree,  at  birth. 

In  an  infant,  oongenitally  affected  with  cataract,  the 
opacity  may  lie  so  slight  as  not  to  be  noticeable  to  ordinary 
observation.  That  there  is  anything  the  matter  with  the 
sight  is  first  discovered  only  by  tho  child,  as  it  grows  up, 
holding  objects  veiy  near  to  look  at  them.  The  defect  is 
accordingly  put  down  as  short-sightedness  (p.  69).  In 
such  a  ease  tho  surgeon,  on  examination,  discovers  a 
greyish  opacity  of  the  lens,  either  throughout  its  whole 
substance  or  only  in  its  central  nucleus,  the  circumferen- 

tial part  being  as  yet  quite  transparent. 
Congenital  cataract  appears  to  be  owing  to  an  original 

imperfect  formation  of  the  crystalline  lens ;  and,  as  in 
cases  of  congeuital  malformation  of  other  parts  of  the 
eye  and  of  other  organs,  several  children  of  the  same 
parents  are  sometimes  found  affected  with  it. 

Though  the  occurrence  of  the  disease  in  one  child  may 
make  us  dread  lest  the  children  of  subsequent  births  be 

similarly  afflicted,  it  is  quite  beyond  our  power  to  inter- 
pose any  special  means  of  prevention. 

Of  course,  eveiy  attention  should  be  paid  to  the 
mother's  health  during  her  pregnancy,  and  her  mind 
should  be,  as  much  as  possible,  diverted  from  brooding 
over  the  idea  that  the  infant  she  is  carrying  may  be  also 
born  blind  from  cataract. 

In  children  affected  with  lenticular  cataract,  we  are 
sometimes  told  that  tho  opacity  made  its  appearance  after 
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convulsions.  In  other  cases  it  cannot  be  traced  to  any 
:ause. 

The  only  remedy  for  congenital  cataract,  as  for  the 
sataract  which  occurs  at  other  periods  of  life,  is  an 
operation. 
If  the  cataract  he  limited  to  a  small  dot  or  dots  of 

Opacity  in  the  middle  of  the  pupil,  no  operation  is  imme- 
iiately  called  for.  When,  however,  the  opacity  involves 
he  lens  so  extensively  as  to  interfere  materially  with  the 
.  ight,  it  is  proper  to  operate. 
The  period  after  birth  when  the  operation  for  the  cure 

!tf  congenital  cataract  shoidd  be  had  recourse  to  is  before 
eething  commences  ;  or,  if  that  period  has  been  allowed  to 
:iass,  as  soon  after  teething  has  been  completed  as  possible. 
The  reason  for  the  early  performance  of  the  operation 

5  this : — As  the  infant  cannot  see,  its  eyes  are  not  fixed 
■n  objects,  but  roll  about  in  a  heedless  manner.  This 
■eing  allowed  to  go  on,  the  infant  loses  command  over 
:  he  eyes,  or  rather  does  not  acquire  command  over  them ; 
nd  even  if  sight  be  afterwards  restored  by  an  operation, 

l.de  power  of  directing  the  eyes  properly  and  steadily 
I  awards  objects  may  never  be  fully  gained.  See  below, 
wsctillation  and  Nystagmus. 

It  is  also  to  be  observed  that  good  sight  is  more  likely 
l>  be  restored  by  an  early  operation.    Moreover,  the 
uportant  opportunity  of  education  of  and  by  the  sight  is 
scured. 

|  The  catai'act  of  infants  and  children  being  soft  lenti- 
|i  dar,  the  operation  is  division  by  sclerotic  puneturation 
B  >.  396).  Extraction  through  a  puncture-section  of  the 
I  >rnea  has  also  been  performed  with  success,  but  as  a 
I  3neral  rule  it  is  not  to  be  recommended.  Infants  above 

I  vo  years  old  may  be  put  under  the  influence  of  chloro- 
I  im ;  but  this  is  scarcely  necessary  in  the  case  of  younger 
r.fants. 

I  They  arc  sufficiently  secured  by  wrapping  them  in  a 
f  lawl,  to  confine  their  arms  and  hands,  and  laying  them 
I  i  their  backs  on  a  table. 

|  The  tender  and  delicate  constitution  of  early  infancy  is 
:| )  objection  to  the  performance  of  the  operation,  because 
I  is  is  in  itself  extremely  gentle.    Not  more  than  half  a 
I  inute  is  taken  up  in  its  performance,  and  the  pain  is 

jl'it  greater  than  that  of  the  prick  of  a  needle.  Tho 
II  fant  will  cry  at  the  moment,  but  very  soon  after  be- 
I  mes  pacified. 
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Usually  no  inflammation  results,  and  in  the  course  of 
some  weeks  the  opaque  lens  is  removed  by  absolution  and 
sight  proportionally  restored. 

Not  unfrequeutly,  however,  some  degree  of  opacity 
of  the  capsulo  supervenes,  which  will  require  a  repeti- 

tion of  the  operation  for  its  removal  from  behind  the 

pupil. In  children,  as  just  mentioned,  the  central  nucleus 
of  the  lens  is  sometimes  opaquo,  the  circumferential 
part  being  as  yet  quite  transparent ;  or,  though  some- 

what opaque,  transparent  enough  to  allow  the  circum- 
scribed opacity  of  tho  nucleus  to  be  seen. 

In  nuclear  and  in  central  capsulo-lonticular  cataract, 
materially  interfering  with  the  sight,  tho  question  arises 
whether,  instead  of  operating  on  the  Ions,  it  would  not 
bo  better  to  open  a  passage  to  the  light  through  the 
clear  circumferential  part  of  the  lens  by  the  operation 
either  of  iridectomy  or  of  displacement  of  tho  pupil  by iridodesis. 

Against  such  a  proceeding  stands  the  likelihood  of  the 
circumferential  part  of  tho  lens  eventually  becoming 
opaque  also,  and  thus  necessitating  not  only  the  re- 

moval of  tho  lens  in  tho  long  run,  but  also  an  opera- 
tion to  col  l  ect  the  oxcentric  position  of  the  pupil. 

On  tho  other  hand,  tho  advantage  of  cataract  glasses 
not  being  required,  which  is  very  great  in  the  case  of 
children,  recommends  tho  proceeding,  even  although  it 
may  come  to  be  necessary  at  a  later  period  of  life  to  have 
recourse  to  the  operation  for  cataract  in  consequence  of 
the  extension  of  the  opacity  to  the  circumferential  part 
of  tho  lens.  See  below,  the  operations  for  artificial  pupil 
by  iridectomy  and  by  dislocation  of  the  pupil. 

Secondary  cataract. 

After  the  operation  of  extraction,  some  portion  of  the 
cataractous  lens  may  remain  obstructing  the  pupil, 
forming  what  is  called  secondary  lenticular  cataract. 
In  such  a  case  no  interference  is  in  general  required, 
except  keeping  the  pupil  dilated  by  belladonna,  the  len- 

ticular fragments  being  eventually  absorbed.  The  pos- 
terior strata  of  the  lens,  both  opaque  and  firm,  some- 

times remain  adhering  to  the  posterior  wall  of  the  cap- 
sule, and  show  little  disposition  to  become  absorbed. 

In  such  a  case  I  have  found  it  necessary  to  j>erfoim  the 
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operation  of  division  some  weeks  after  the  extraction  had 
jeen  performed. 
After  the  operation  of  extraction,  and  especially  after 

;hat  of  division,  tho  capsule  is  liable  to  become  opaque 
md  obstruct  the  pupil.  This  forms  secondary  capsular 
sataract. 

Operation  for  secondary  capsular  cataract. — At  the  same 
ime  that  the  capsule  becomes  opaque,  it  is  apt  to  be- 

come thickened  and  very  tough ;  it  may  not  therefore 
oe  easy  to  divide  it,  so  as  to  make  an  opening  through 
t,  opposite  the  pupil,  but  this  should  be  first  attempted 
vith  the  needle  or  cannula  scissors.  If  the  opaque  cap- 

sule admits  of  being  detached  in  a  mass,  it  should  be  ex- 
racted  through  a  small  section  of  the  cornea,  or  through 
l  puncture  of  the  sclerotica,  as  abo^e  recommended,  pro- 

dded the  vitreous  body  be  sound.  If  there  is  reason  to 
suppose  that  the  vitreous  body  is  in  a  state  of  dissolu- 

tion, it  will  be  safer  to  displace  the  opaque  capsule  in 
;he  manner  above  described  (p.  411). 

Comparative  advantages  and  disadvantages  of 
extraction,  displacement,  and  division. 

By  the  operation  of  extraction,  the  cataract  is  removed 
vholly  and  at  once  from  the  eye,  and  very  good  vision 

•estored ;  but  the  operation  is  a  nice,  if  not  a  very  dif- 
icult  one,  and  is  liable  to  the  occurrence  of  the  various 
.ccidents  above  mentioned,  by  which  its  success  is  readily 
narred. 

The  operation  of  displacement,  which  may  be  per- 
brmed  in  the  same  cases  as  extraction,  is  neither  so 
lice  nor  so  difflcidt  an  operation,  and  does  not  expose 
he  eye  to  the  same  immediate  risk.  The  cataract,  how- 

ever, is  apt  to  return  to  its  former  place.  But  even, 
hough  displacement  may  have  succeeded  as  an  opera- 
ion,  the  eye  is  not  so  safe  as  after  successful  extrac- 
ion,  but,  as  above  mentioned  (p.  411),  is  liable  to  be- 
:oine  affected  with  internal  inflammation,  which  ends  in 
imaurosis. 

Extraction  thus  possesses  a  decided  advantage  over  dis- 
placement, iiiul  is  therefore  generally  preferred,  except 

,vhen  the  unfavourable  complications  above  mentioned 
ixist  (p.  36^). 
The  degree  of  softening  of  tho  vitreous  body  requisite 

.o  admit  of  safe  displacement  of  tho  lens  is  not  so 
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great  as  to  forbid  extraction ;  but,  of  course,  if,  in  the 
cases  in  which  the  vitreous  body  is  so  much  dissolved, 
that  the  displaced  lens  is  apt  to  float  up  again,  displace- 

ment be  contra-indicated,  extraction  is  much  more  so. 
All  other  things  being  equal,  it  might  perhaps  be  laid 

down  as  a  general  proposition,  that  in  the  very  cases  in 
which  displacement  admits  of  being  most  readily  and 
safely  performed,  extraction  is  less  safe,  whilst,  on  the 
other  hand,  in  tho  cases  in  which,  in  consequence  of  the 
soundness  of  the  vitreous  body,  extraction  is  most  safely 
and  easily  performed,  displacement  is  least  so. 

As  tho  cases  for  which  division  is  best  fitted  are  dif- 
ferent from  those  in  which  extraction  or  displacement  is 

indicated,  there  is  no  comparison  to  be  made  between 
them.  It  is,  however,  to  bo  observed,  that  soft  cataracts 
may  bo  successfully  extracted  through  a  small  section  of 
the  cornea,  and  firm  cataracts  divided.  A  combination 
of  division  and  extraction  has  sometimes  been  had  re- 

course to  in  cases  of  common  lenticular  cataract  of  old 
people.  The  object  of  this  compound  operation  being 
that  tho  lens  may,  by  solution  and  absorption  of  its 
soft  exterior  part,  bo  reduced  to  its  hard  nucleus,  which, 
in  consequence  of  its  small  size,  will  admit  of  being 
extracted  through  a  puncture-section  of  the  cornea.  This 
is  a  proceeding,  however,  not  at  all  to  be  recommended. 
In  any  such  case,  where  there  is  reason  to  dread  making 
a  larger  section  of  the  cornea,  it  is  better  not  to  extract 
at  all,  but  divide  the  soft  exterior  of  the  lens  and  recline 
the  nucleus. 

In  the  case  of  a  mad  woman,  about  sixty  years  of  age, 
on  whom  I  could  not  venture  to  perform  extraction,  I 
divided  the  soft  exterior  of  the  lens  and  reclined  the 

nucleus  in  both  eyes  at  the  same  sitting,  with  good  suc- 
cess ;  one  repetition  of  the  division  being  required.  The 

operations  were  performed  while  the  patient  was  under 
the  influence  of  chloroform. 

Cataract  glasses. 

The  difference  in  refractive  power  between  the  air  and 
the  cornea,  being  much  greater  than  between  the  aqueous 

humour  and  crystalline  body,  the  greatest  amount  of  re- 
fraction which  the  rays  of  light  undergo  in  the  eye,  in 

order  that  they  may  converge  to  foci  on  the  retina,  is  that 
effected  by  the  cornea  on  their  first  entrance.    Tho  crys- 
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talline  body  contributes  comparatively  little  to  tbe  con- 
vergency.  Hence,  vision,  after  a  successful  operation  for 
cataract,  may  be  still  tolerably  distinct  for  objects  at  a  cer- 

tain distance.  Still,  in  order  that  it  may  be  perfectly  dis- 
tinct, the  use  of  convex  glasses  is  required. 

But  as  with  the  loss  of  the  crystalline  body,  there  is  loss 
of  the  faculty  of  the  eye  to  adjust  itself  for  different  dis- 

tances, except  so  far  as  variations  in  the  size  of  the  pupil 
contribute  to  that  effect,  glasses  of  different  degrees  of 
convexity  are  required  according  as  the  patient  wishes  to 
view  near  or  distant  objects.  Thus,  convex  lenses  of  two 
and  a  half  inches  focus  are  generally  required  for  reading, 
and  lenses  of  four  and  a  half  inches  focus  for  viewing  dis- 

tant objects. 
Of  course  before  fixing  on  any  particular  powers,  the 

patient  will  try  which  suit  him  best,  and  the  test  which 
should  guide  him  in  his  choice  is,  that  when  the  spec- 

tacles are  put  on,  or,  if  hand-glasses,  when  they  are  held 
immediately  before  the  eyes,  he  sees  objects  distinctly 
at  the  same  distance  as  he  saw  them  before  he  became 
blind. 

Becourse  is  not  to  be  had  to  the  use  of  cataract  glasses 
until  the  eyes  have  perfectly  recovered  from  the  operation, 
and  have  been  so  for  some  time. 

Section  EH. — Operations  for  Artificial  Pupil.* 

An  artificial  pupil  is  an  opening  made  in  the  iris,  to 
rive  passage  to  the  rays  of  light  when  the  natural  pupil  is 
either,  1st,  covered  by  extensive  central  opacity  of  the  cor- 
aea,  with  or  without  being  contracted,  or  complicated  with 
•synechia  ;  or,  2nd,  when  it  is  actually  obliterated,  with  or 
without  being  complicated  with  opacity  of  the  cornea 

>r  synechia, — so  that  the  rajrs  of  fight  can  no  longer  be 
ransroitted  through  it  to  the  retina. 
There  are  three  principal  modes  of  operating  for  arti- 

icial  pupil  which  may  be  had  recourse  to,  according  to 
he  nature  of  the  case,  viz.,  first,  making  the  opening  by 

I*  Couforiiiatio  papillae  artificialis — Coremorphosis — Coreplastice. E  E 
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cutting  out  a  piece  of  the  iris — the  operation  by  iridectomy, 
or  excision ;  second,  making  the  opening  in  the  iris  by 
means  of  a  simple  incision  or  incisions — the  operation  far 
artificial  pupil  by  iridotomy,  or  incision  ;  third,  instead  of 
actually  making  an  opening  in  the  iris,  detaching  the 
membrane  at  some  part  of  its  circumference  from  its 
ciliary  connexion — the  operation  by  iridodialysis,  or  sejmra- tion. 

In  some  cases,  tho  natural  pupil  admits  of  being  so 
freed,  us  to  be  again  available  for  the  transmission  of  light 
to  the  retina.  The  operations  by  which  this  is  effected, 
though  not  strictly  operations  for  artificial  pupil,  are 
properly  enough  referred  to  the  same  head,  as,  both  in 
their  porfonnanco  and  in  their  object,  they  closely  agree. 
The  operations  aro  : — First,  the  restoration  to  its  natural 
position  of  the  pupil  dragged  opposite  a  leucoma  by 
]  >a  i  t  ial  anterior  synechia,  by  means  of  abscission  of  the  band 
of  adhesion.  Second,  tho  dislocation  of  the  natural  pupil 
to  opposite  a  clear  part  of  tho  cornea. 

In  the  cases  in  which  an  artificial  pupil  is  required, 
the  crystallino  body  may  bo  healthy,  or  it  may  have 
been  removed  by  a  previous  operation  for  cataract  (of 
which  operation  the  condition  requiring  the  formation 
of  an  artificial  pupil  may  be  an  effect)  or  it  may  be 
catanictous.  In  tho  first  place,  tho  crystallino  must  be 
preserved  untouched ;  in  the  last  case,  the  operation  for 
artificial  pupil  will  require  to  be  combined  with  that  for 
cataract. 

In  cases  of  nuclear  or  central  cataract,  with  the  cir- 
cumferential part  of  the  lens  quite  transparent,  a  passage 

for  the  light  may  be  opened  up  by  lateral  excision,  or  by 
dislocation  of  the  pupil,  instead  of  operating  on  the  af- fected lens  itself. 

General  conditions  necessary,  or  at  least  favourable,  to  the 
success  of  operations  for  art  ificial  pupil. 

An  operation  for  artificial  pupil  is  not  to  be  thought  of 
unless  there  is  reasonable  evidence  that  the  retina  is  still 
sound. 

Besides  being  free  from  inflammation,  the  eye  should 
also  be  otherwise  tolerably  healthy  in  its  anterior  seg- ment. 

As  tho  eye  requiring  the  formation  of  artificial  jrapil 
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has  in  general  already  suffered  so  much  from  inflamma- 
tion, this  process  is  apt  to  be  re-excited  to  such  a  degree 

as  to  occasion  failure  of  the  operation,  or  even  complete 
destruction  of  the  eye.  Inflammation  is  especially  prone 
to  supervene  if  that  which  caused  the  state  of  the  eye 
requiring  the  artificial  pupil  has  been  scrofulous,  syphi- 

litic, or  gouty. 
If  the  inflammation  which  has  caused  the  state  of  the 

eye  requiring  the  artificial  pupil  has  been  scrofulous  in  a 
child,  no  operation  should  in  general  be  attempted  until 
after  puberty.  The  most  promising  cases  are  those  in 
which  the  condition  of  the  eye  requiring  the  operation 
is  of  traumatic  origin,  as  after  operations  for  cataract,  or 
has  been  occasioned  by  purulent  ophthalmia. 

The  amount  of  vision  restored  by  the  operation  de- 
pends upon  the  previous  state  of  the  eye,  and  the  mode 

of  operating,  which  that  state  permitted  to  be  adopted, 
together  with  the  degree  of  reaction  which  follows  the 
operation. 

Preparation  of  the  patient  for  the  operation  for  artificial 
pupil. — In  addition  to  the  same  general  treatment  above 
laid  down  for  the  operation  for  cataract,  in  order  to  get 
the  patient  into  as  good  a  state  of  general  health  as  pos- 

sible, the  preparation  for  undergoing  the  operation  for 
artificial  pupil  should  consist  in  bringing  the  eye  into 
the  favourable  condition  above  mentioned. 

Place  of  the  iris  where  the  artificial  pupil  should  he  made. 
— The  artificial  pupil  should  be  made,  1st,  as  near  the 
middle  as  the  circumstances  of  the  case  will  allow ;  2nd, 
after  the  middle,  the  nasal  or  temporal  side  is  the  next  best 
place ;  then  the  lower,  and  lastly  the  upper. 

Position,  of  the  patient,  assistants,  and  operator. — This 
should  be  the  same  in  general  as  above  recommended  for 
the  operations  for  cataract  (p.  359,  et  seq.). 

The  securing  of  the  eyelids  also  is  to  be  effected  in  the 
same  way  as  above  recommended  (p.  360,  et  scq.). 

ARTIFICIAL  PUPIL  BY  IRIDECTOMY,  OR  EXCISION  OF  A 
BIT  OF  THE  IRIS. 

There  are  two  principal  plans  of  oxcision,  viz.,  lateral 
excision,  and  central  excision. 

Lateral  excision  is  the  more  important,  as  it  is  appli- 
oable  to  cases  in  which  the  lens  is  transparent,  and  in 
which  it  may  and  ought  to  be  preserved  so. 

E  e  2 
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Central  excision  is  applicable  chiefly  in 
cases  of  closed  pupil  occurring  after  the 
operation  for  cataract,  or  combined  with 
cataract. 

1st. — Lateral  excision* 

Latoral  excision  is  performed  by  making  a 
puncture-section  of  the  cornea  at  some  con- 

venient part  of  its  circumference,  seizing 
with  a  forceps  the  piece  of  iris  which  pro- 

trudes, and  snipping  it  off,  taking  care  to 
include  the  pupillary  margin  of  that  part  of 
tho  iris.  If  the  iris  does  not  protrude  spon- 
taneously,  the  portion  to  be  snipped  off  is 
drawn  out  with  a  blunt  hook  or  the  forceps, 
ca.ro  boing  taken  not  to  injure  the  crystalline body. 

Tho  cases  in  which  the  formation  of  arti- 
ficial pupil  by  lateral  excision  is  applicable 

are  : — 1st,  cases  of  central  opacity  of  the  cor- 
nea, to  such  an  extent  as  to  cover  tho  pupil, 

oven  when  dilated  by  belladonna,  in  which 
tho  iris  and  pupil  are  either  natural,  or  the 
former  but  partially  adherent  to  the  cornea, 
and  the  latter  partially  contracted; — the  lens 
being  still  clear;  2nd,  cases  in  which  the 
transparency  of  the  cornea  is  unimpaired, 
but  in  which  there  is  obstruction  of  the  pupil 
by  opaque  deposit  of  lymph,  and  extensive 
adhesions  of  the  pupillary  margin  to  the  cap- 

sule of  the  lens, — the  lens  being  in  other 
respects  still  transparent. 

The  conditions  necessary  for  lateral  ex- 
cision are : — 1st,  a  sufficient  extent  of  clear 

cornea  at  that  part  of  its  circumference 
where  the  pupil  is  to  be  made,  to  allow  for 
any  opacity  which  may  result  from  the  cica- 

trice of  the  corneal  incision,  and  that  enough 
of  clear  cornea  may  remain  opposite  the  new 
pupil ;  2nd,  the  iris  sufficiently  free  from 
adhesions  to  admit  of  a  portion  of  it  pro- 

truding or  being  drawn  out  through  the 
corneal  incision,  in  order  to  be  excised. 

*  The  operation  of  Beer  and  Gibson. 
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The  eyelids  are  secured  in  the  same 
way  as  in  the  operation  for  cataract, 
((during  the  first  step,  or  section  of  the 
(Cornea,  but  during  the  second  stop,  or 
(excision  of  the  piece  of  iris,  both  eye- 
!Uds  must  be  secured  by  the  assistant, 
ror  one  eyelid  by  one  assistant,  the 
I  other  by  another,  as  the  operator  re- 

quires to  use  both  hands. 
The  instruments  required  for  the  ope- 

ration are: — 

1.  A  cataract-knife,  or  lancet-shaped 
knife,  Fig.  101,  for  making  a  punc- 

ture-section of  the  cornea. 
2.  The  canula  forceps  (Fig.  86,  p. 

392),  or  other  fine  forceps,  Fig.  102, 
for  laying  hold  of  the  piece  of  iris 
to  be  excised,  or  if  the  iris  does 
not  protrude  spontaneously,  draw- 

ing it  out  through  the  puncture  of 
the  cornea. 

3.  A  pair  of  curved  scissors,  for 
snipping  off  the  piece  of  iris,  Fig. 
103,  p.  422. 

Lateral   excision   comprehends  the 
i  bllowing  steps  : — 

First  step.— Puncture  or  section  of  the 
i  ornea. — This  is  to  be  made  close  to 
]he  sclerotica,  but,  unless  thero  be  a 
r  rery  small  extent  of  clear  cornea,  not 
>n  the  sclerotic  side  of  its  clear  mar- 

r;in,  as  directed  at  p.  152,  where  the 
i  peration  for  a  purpose  other  than  artificial  pupil  is  de- 
:  cribed,  and  to  the  extent  of  one-fourth  of  the  circum- 
i  erence  of  the  cornea. 

Second  step. — Excision  of  the  piece  of  iris. — The  gush  of 
queous  humour  which  takes  place  on  completing  the 

[  ection  of  the  cornea  will  perhaps  cause  prolapsus  of  the 
r  -is. 

The  operator,  leaving  the  eyelids  in  charge  of  his  as- 
|  istant  or  assistants,  exchanges  the  knife  for  the  fine 
forceps,  and  takes  the  curved  scissors  in  the  other  hand, 
loolding  them  in  the  manner  represented  in  Figure  103 
I  lext  page),  the  thumb  in  ono  ring,  the  ring-hnger  in 

Fig.  102. 
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the  other,  the  point  of  the  fore-finger  on  the  joint,  the 
middle  finger  on  the  branch  in  the  ring  of  which  the 
ring-finger  is,  with  their  convexity  towards  the  eye, ready  for  use. 

Fia.  103. 

If  prolapsus  of  the  iris  has  already  spontaneously 
taken  place,  it  is  seized  with  the  forceps,  raised  up, 
and  a  portion,  including  the  pupillary  margin,  snipped 
off.  If,  in  consequence  of  synechia,  the  prolapsus 
has  not  taken  place,  and  cannot  be  made  to  do  so  by 
gentle  pressure,  the  operator  carefully  introduces  the 
forceps,  lays  hold  of  the  iris  very  cautiously  at  a  little 
distance  from  the  pupillary  margin,  close  to  the  junction 
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of  the  larger  with  the  smaller  circle  of  the  iris,  draws  it 
out,  and  snips  it  off. 

The  size  of  the  new  pupil  should  be  about  equal  to 
that  of  the  natural  pupil  in  its  middle  state.  As  to  the 
quantity  of  iris  to  be  cut  off,  in  order  to  obtain  a  new 
pupil  of  this  size,  it  is  to  be  remembered  that  if  the  struc- 

ture of  the  iris  is  healthy,  even  when  but  a  small  piece  is 
snipped  off,  the  aperture  which  results  will  be  of  con- 

siderable size. 

What  of  the  iris  may  remain  protruding  is  to  be  gently 
pressed  back  with  the  curette.  The  eyelids  are  then  to  be 
closed,  rubbed  over  the  cornea,  and  suddenly  opened  to 
the  light. 

A  man  of  about  twenty-five  years  of  age,  had  exten- 
sive opacity  of  the  centre  of  the  cornea  of  both  eyes  in 

consequence  of  gonorrhoeal  ophthalmia.  The  pupil, 
while  of  its  medium  width,  was  covered  by  the  opacity, 
but  when  dilated  by  belladonna  or  atropia,  its  circumfe- 

rence extended  slightly  beyond  the  densest  part  of  the 
opacity,  so  that  the  patient  was  able  to  see  objects, 
though  very  indistinctly,  and  to  make  his  way  in  the 
street. 

Seeing  that  there  was  no  hope  of  any  further  clearing 
away  of  the  opacities,  I  resolved  to  perform  the  operation 
for  artificial  pupil  by  lateral  excision. 

The  left  eye  was  first  operated  on.  The  upper  eyelid 
having  been  secured  by  an  assistant,  I  made,  with  a 
cataract  knife,  a  section  of  the  cornea  to  the  extent  of  a 

quarter  of  an  inch  at  its  inner  and  lower  margin.  Im- 
mediately on  this  being  completed  the  aqueous  humour 

escaped,  and  the  adjacent  part  of  the  iris  became  pro- 
lapsed. The  eyelids  were  now  allowed  to  close,  while  the 

aqueous  humour  at  the  inner  corner  and  on  the  cheek 
was  wiped  away  with  small  pieces  of  lint.  The  eyelids 
were  then  again  opened,  and  the  one  secured  by  one 
assistant  and  the  other  by  another,  whereupon  I  seized 
the  protruding  portion  of  iris  with  a  fine  tooth-pointed 
forceps  and  snipped  it  off,  taking  care  to  include  the 
papillary  edge.  The  eyelids  were  then  allowed  to  close 
again.  After  about  a  minute,  the  upper  eyelid  was 
gently  rubbed  over  the  cornea,  and  then  suddenly  opened 
to  the  light.  A  sufficiently  good  pupil  having  been  ob- 

tained, no  more  of  the  iris  now  protruding,  and  the  edges 
of  the  corneal  wound  being  in  apposition,  the  lids  were 
finally  closed  and  retained  by  a  narrow  strip  of  plaister. 
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A  week  after  this  operation,  the  healing  process  having 
gone  on  most  favourably,  I  considered  it  advisable  to 
operate  on  the  right  eye.  The  operation  was  performed 
exactly  in  the  same  manner  as  on  the  left  eye.  A  fort- 

night after,  the  patient 
was  convalescent,  and 
able  to  make  out  largo 
printed  words  by  the  aid  of 
convex  glasses  six  inches 
focus. 

The  sight  has  gone  on 
improving  so  that  he  can 
see  to  read  and  write  a 
little  with  the  help  of 

spectacles. 
Figure  104  represents 

one  of  tho  oyes. 

2nd. — Central  excision. 

In  cases  of  closed  pupil  occurring  after  tho  operation 
for  cataract,  the  plan  of  central  excision  which  I  have 
adopted  is  very  simple.  It  consists  in  puncturing  the 
cornea  about  halfway  between  its  margin  and  centre, 
allowing  the  aqueous  humour  to  escape  without  with- 

drawing (he  instrument,  and  puncturing  the  iris  also  as  it 
is  tailing  against  the  cornea.  This  being  done,  the 
forceps  is  introduced,  tho  central  part  of  the  iris  seized  by 
the  edgo  of  the  puncture  in  it,  drawn  out,  and  cut  off. 

In  cases  of  closed  pupil,  central  excision,  as  performed 
by  Wenzel,  consisted,  first,  in  making  a  half  section  of  the 

Fio.  105. 

cornea  as  for  extraction,  with  tho  additional  manoeuvre' 
of  so  puncturing  and  counter-puncturing  the  iris  with 
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■lie  point  of  the  knife  in  its  passage  through  the  anterior 
harnber,  that  in  the  act  of  cutting  out,  a  semicircular  flap 
if  the  iris  was  formed.  This  flap  of  the  iris  was  then  cut 
>ff  with  a  small  pair  of  scissors,  introduced  through  the 
ncision  of  the  cornea,  and  the  cataract,  if  present, 
•xtracted. 

ARTIFICIAL  PUPIL  BY  INCISION.* 

There  are  two  principal  ways  of  operating  for  artificial 
iupd  by  incision,  viz.,  through  the  sclerotica,  and 
hrough  the  cornea.  An  important  condition  for  the 
uccess  of  incision  performed  either  way  is,  that  the 
arger  circle  of  the  iris  be  still  in  a  healthy  state,  as 
egards  intimate  structure  and  contractde  endowments, 
0  that  the  opening  made  in  it  may,  by  its  retraction, 
:ome  to  gape,  and  the  edges  of  the  incision  thus  be  pre- 
'ented  from  reuniting. 
In  the  cases  which  may  be  the  subject  of  the  operation 

■f  incision,  the  closure  of  the  pupil  may  have  been  the 
onsequence  of  iritis  succeeding  an  operation  for  cataract, 
f  the  lens  is  still  present  but  cataractous,  it  may  be 
ivided  or  displaced  in  the  operation  through  the  scle- 
otica ;  extracted  in  the  operation  through  the  cornea, 
f,  however,  the  lens  be  still  clear,  some  other  operation 
han  incision  must  be  chosen,  by  which  the  lens  may 
■e  preserved  untouched. 

1st. — Incision  through  the  sclerotica. f 

This  was  the  first  kind  of  operation  performed  for  arti- 
cial  pupil.  The  two  cases  in  which  Cheselden  operated, 
rere  cases  of  closed  pupil,  after  the  operation  for  cata- 
act,  by  couching. 
In  this  operation,  a  single  incision  is  made  through  the 

'is  in  a  transverse  direction,  above  or 
clow  the  situation  of  the  natural  pupil. 

:'he  radiating  fibres  being  thus  cut  across, 
ae  edges  of  the  incision  retract,  and  a 
isiform  opening  is  the  residt.    The  cases 
1  which  this  succeeds  best  are  those  in 

•hich  the  closure  of  the  pupil  is  owing        Fig.  106*. 

*  Iridotouiy. 
t  Cheselden's  operation  for  artificial  pupil. — Philosophical  Traiis- 

Utions,  vol.  xxxv.  Au.  1728. 
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to  the  iris  having  heen  prolapsed  through  a 
wound  or  large  ulcerated  opening  of  the 
cornea,  and  is  thus  on  the  .stretch.  It  will 
also  succeed  in  simple  closed  pupil,  provided, 
as  above  said,  the  substance  of  the  larger 
circle  of  the  iris  is  still  quite  health y.  There 
should  be  a  sufficiency  of  clear  cornea  oppo- 

site the  place  where  the  incision  of  the  iris 
is  made. 

The  instrument  for  incision  through  the  scle- 
rotica.— The  instrument  used  for  this  pur- 
pose, and  known  under  the  name  of  Adams' 

iris  knife,  has  a  blade  about  nine-tenths  of 
an  inch  long,  about  one-twentieth  of  an  inch 
broad,  single-edged,  and  sharp,  but  some- 

what bellied  at  the  point.    (Fig.  107.) 

The  operation  comprehends  the  following 

steps  : — First  step. —  Puncturation. —  The  point  of 
puncturation  is  the  same  as  in  the  operation 
for  roclination  of  cataract,  viz.,  three-twen- 

tieths of  an  inch  from  the  temporal  margin 
of  the  cornea,  and  in  the  line  of  its  transverse 
diainetor. 

The  operator  holds  the  knife,  like  the 
straight  cataract  needle  in  reclination,  its 
surfaces  upwards  and  downwards,  its  cutting 
edge  backwards,  and  rests  his  hand  by  the 

little  finger  on  the  patient's  cheek,  in  such  a 
way  that  the  blade  of  the  knife  is  close  in 
front  of  the  cornea,  in  a  bine  corres2Jonding 
to  its  transverse  diameter,  and  the  point  ex- 

tending to  nearly  opposite  the  nasal  margin. 
The  hand  being  thus  disposed,  the  thumb 
and  fingers  holding  the  knife  are  retracted, 
in  order  that  the  point  may  be  applied  per- 

pendicularly to  the  surface  of  the  eyeball,  at 
the  place  above  mentioned,  when  it  is  to  be 
steadily  thrust  towards  the  centre  of  the  eye- 

ball, but  no  deeper  than  about  one-eighth  of 
an  inch. 

Second  step. — The  handle  of  the  knife  is 
now  to  be  inclined  very  much  back  towards 
the  temple,  more  than  in  the  operation  for 
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cataract,  in  order  that  the  point  of  the  knife,  -when 
pushed  on,  may  come  to  pierce  the  iris  from  behind, 
Smear  its  temporal  margin,  say  one-tenth  of  an  inch 
ifrorn  it,  and  appear  in  the  anterior  chamber.  This  be- 
ung  effected,  the  handle  of  the  knife  is  now  to  be  in- 
i: ilrned  forward  a  little,  so  that  when  the  knife  is  pushed 

tfurther  on,  its  point  may  pass  across  the  anterior  cham- 
:  ber,  towards  its  nasal  side  (Fig.  108). 

Fia.  108. 

Third  step. — Incision  of  the  iris. — By  now  inclining  the 
handle  of  the  knife  still  more  forwards,  so  that  its  edge 
may  be  fairly  applied  against  the  iris,  and  then  by  with- 

drawing it  somewhat,  it  is  made  to  cut  the  iris.  If  by 
this  first  stroke  the  incision  of  the  iris  is  not  sufficiently 
.arge,  the  knife  is  to  be  again  pushed  on  and  again  with- 
irawn,  its  edge  being  still  kept  fairly  directed  against 

"iie  part  of  the  iris  to  be  cut.  This  is  to  be  repeated  until 
i  sufficiently  large  incision,  about  one-fifth  of  an  inch, 
has  been  made.  By  the  contraction  of  the  iris,  pre- 
riously  on  the  stretch,  this  incision  immediately  gapes, 
ind  that  to  a  considerable  degree,  and  so  the  fusiform 
oupil  is  made. 
In  this  step  of  the  operation,  it  may  happen,  especially 

f  the  edge  of  the  knife  is  unduly  pressed  back  against 
;he  iris,  that  the  iris  becomes  detached  from  its  ciliary 
connexion  at  some  point,  most  frequently  at  the  nasal 
ride.  This  will  impede  the  completion  of  the  incision  to 
;he  proper  size.  The  aperture  left  by  the  separation  may 
;ontinue  open,  especially  if  the  iris  is  healthy  in  its 
;exture,  but  more  frequently  it  will  close  from  super- 

vening inflammation.  In  such  a  case,  incision,  or  some 
)ther  operation  through  the  cornea,  may  be  subsequently 
lad  recourse  to. 

This  operation  for  artificial  pupil  by  incision  has 
iaUen  into  disuse,  as  it  is  found  in  practice  not  an  easy 
;hing  to  make  a  sufficient  incision  of  the  iris,  whilst,  even 
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when  made,  it  is  liable  to  close  again. 
An  incision  may,  however,  be  more 
easily  made  by  means  of  the  cannula 
scissors,  Fig.  109,  the  puncture  of  the 
sclerotica  having  been  premised  as 
above  described,  to  make  way  for  the 
more  easy  introduction  of  the  instru- 
ment. 

2nd. — Incision  through  the  cornea. 
Incision  with  the  iris  knife  or  can- 

nula scissors  has  also  been  performed 
through  the  cornea. 

Janin's  operation,  as  improved  on 
by  Maunoir,  which  used  to  be  a  good 
deal  practised,  consists  in  making  a 
small  section  of  the  cornea  at  its 
lower  and  outer  or  its  lower  part,  and 
by  means  of  fine  scissors  introduced 
tlu'ough  tho  opening,  dividing  the  iris 
by  two  incisions  divaricating  from  the 
situation  of  the  natural  pupil  (Fig. 
110).    By  this  both  the  circular  and 

Fia.  110.  Fio  111. 

109. 

Fig.  112. Fig.  113. 

radiating  fibres  of  the  iris  are  divided. 

Modifying  this  plan,  which  cannot 

always  be  followed,  Dr.  Mackenzie 
cuts  the  radiating  fibres  only,  making 

the  incisions  divaricate  from  a  point 

near  the  margin  of  the  iris  (Fig.  111). 
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l[n  either  case,  the  result  of  the  two  incisions  is  a  tri- 
iaaigular  flap  of  iris,  which  contracts  and  shrivels,  so  as 
[go  leave  a  free  opening.    (Figs.  112,  113.) 

The  two  incisions  in  this  operation  are  made  when  the 
irris  is  not  on  the  stretch,  and  when  there  is  reason  to 
teuppose  that  the  substance  of  the  iris  is  not  so  healthy  as 
too  contract  sufficiently  to  cause  a  single  incision  to  gape, 
iimd  thus  to  form  a  pupil  which  shall  remain  permanently 

p  )pen. 

The  instruments  required 
for  the  operation  are,  an 
extraction  knife  and  a 

pair  of  Maunoir's  scis- 
sors (Fig.  114).  The  other 

instruments  employed  in 
extraction  should  also  bo 
ready  (p.  364). 

Maunoir's  scissors  are 
extremely  fine,  when 
closed  not  so  thick  as  a 

common  probe,  bent  side- 
ways at  an  obtuse  angle, 

the  blade  corresponding 
to  the  convexity  sharp  at 
the  point  for  piercing  the 
iris,  the  other  blade  probe- 
pointed,  that  it  may  ad- 

mit of  being  easily  and 
safely  pushed  through  the 
anterior  chamber. 

The  operation  compre- 
hends the  following 

steps : — First  step. — Section  of 
tin-  a, nun. — This  is  to  be 
made  at  the  outer  and 
lower  part  or  the  lower 
part  of  the  cornea,  as  for 
extraction  of  the  cataract, 
but  in  the  extent  only  (it 
about  one-fourth  of  the 
circumference  of  the  cor- 

nea, unless  it  is  contem- 
Via.  111. 

M  * 
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plated  to  extract  the  lens  or  an  opaque  capsule,  when  the 
section  should  be  to  the  extent  of  one-thud  of  the  cir- 
cumference. 

Second  step. — Introduction  of  the  scissors  and  incision  of 
the  iris. — The  surgeon  introduces  the  scissors  closed 
under  the  flap  of  the  cornea,  and  when  the  point  has 
arrived  at  that  part  of  the  iris  where  the  incision  is  to  be 
commenced — the  situation  of  the  natural  pupil  or  near 
the  margin  of  tho  iris,  according  to  circumstances — he 
opens  them,  thrusts  the  sharp-pointed  blade  through  the 
iris,  and  pushes  them  on,  the  sharp-pointed  blade 
through  tho  posterior  chamber,  the  probe-pointed  blade 
through  tho  anterior  chamber,  the  iris  between  them,  to 
the  opposite  part  of  the  margin  of  the  iris  where  the 
incision  is  to  terminate.  By  now  closing  the  scissors, 
which  should  bo  done  sharply,  the  iris  interposed  be- 
tween  the  blades  is  cut. 

Tho  second  incision  is  now  to  be  made,  commencing  at 
the  same  point  as  tho  first,  but  divaricating  from  it 
(Figs.  110,  111).  For  this  purpose  tho  scissors,  still  kept 
closed,  are  to  bo  withdrawn  and  re-introduced  in  the 
direction  in  which  it  is  proposed  to  make  the  second 
incision.  When  the  point  of  tho  scissors  is  now  opposite 
tho  commencement  of  the  incision  which  has  just  been 
made,  tho  sharp-pointed  blado  is  passed  behind  the  his, 
and  the  scissors  pushed  on,  then  closed,  and  the  incision 
made  as  before. 

An  additional  step  which  may  be  called  for,  is  extrac- 
tion of  tho  lens,  if  present,  or  of  an  opaque  capsule. 

ARTIFICIAL  PUPIL  BY  SEPARATION.  * 

This  operation,  which,  like  Maunoir's,  is  now  almost 
never  performed,  consists  in  detaching  the  iris  from  its 

ciliary  connection  at  some  convenient 
part,  and  drawing  it  aside,  so  as  to 
provide  a  passage  for  the  light.  It  may 
be  performed  through  the  sclerotica  or 
through  the  cornea.  Performed  through 
the  cornea,  the  lens,  if  clear,  may  be 

Fio.  115.  preserved  so. 

*  Iridodialysis. 
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Separation  through  the  cornea. 

When  the  iris  is  in  a  healthy  state,  an  opening  made 
3y  separation  will  remain  permanent,  in  consequence  of 
;he  contraction  of  the  iris,  as  is  shown  in  cases  of  acci- 
lent,  in  which,  by  a  smart  stroke  on  the  eye,  the  iris  has 
Deen  detached  at  some  part  of  its  ciliary  connexion.  But 
Ji  the  cases  in  which  separation  is  designedly  had 
-recourse  to  for  the  purpose  of  making  an  artificial  pupil, 
;he  permanency  of  the  opening  cannot  in  general  be  cal- 
julated  on,  in  consequence  of  alterations  in  the  structure 
)f  the  iris,  produced  by  the  disease  which  occasioned  the 
.lecessity  for  the  artificial  pupil. 

In  order,  therefore,  to  ensure  the  permanency  of  a  new 
jupil  made  by  separation,  the  ciliary  margin  of  the 
letached  portion  of  his  is  drawn  out  through  the  punc- 
hrre  of  the  cornea  by  which  the  detaching  instrument 
was  introduced,  and  either  left  there  to  be  united  in  the 
heatrice  or  cut  off. 

Cases  in  vliich  separation  is  applicable. — Separation  is 
ipplicable  in  all  cases,  but  as  it  is  not  so  good  an  opera- 
ion  as  excision  or  incision,  it  is  had  recourse  to  in  those 

only  in  -which  neither  of  these  two  modes  of  operating  is 
i  idmissible.    The  cases  are  : — 

1st.  Such  extensive  central  opacity  of  the  cornea,  that 
::h.e  clear  circumferential  part  is  too  small  to  admit  of  being 
mcroached  on  by  the  opacity  which  might  result  from 
;he  cicatrice  of  an  incision  made  for  lateral  iridectomy. 

In  the  case  now  mentioned,  the  iris  and  its  connexions 

>eing  natural,  separation  is  more  easy  and  more  success- 

ful than  in  the  cases  next  to  be  mentioned;  and,  although 
;he  new  pupil  might  remain  permanent,  without  stran- 

gulating the  detached  portion  of  iris  in  the  puncture  of 
:;he  cornea,  or  cutting  it  off,  it  is  nevertheless  proper,  for 
;he  sake  of  certainty,  to  add  one  or  other  of  these  steps 
.o  the  simple  separation. 
2nd.  Extensive  central  opacity  of  the  cornea  and  ad- 

resion  of  the  pupillary  margin  of  the  iris  to  it,  in  which, 
n  consequence  of  the  narrowness  of  the  circumferential 
>ortion  of  cornea  remaining  clear,  tho  opacity  of  a  cica- 

rice  cannot  be  risked  for  Maunoir's  operation,  and  in 
i  vhich  not  even  incision  through  the  sclerotica  promises 
mything,  in  consequence  of  the  morbid  state  of  iris 
lehind  the  clear  part  of  tho  cornea,  or  in  consequence  of 
ho  situation  of  that  part;  or  when,  although  incision 
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Fia.  116. 

Fio.  117. 

might  be  otherwise  admis- 
sible, the  lens  is  clear,  and 

it  is  desirable  to  preserve it  so. 

As  considerable  pain  at- 
tends separation,  the  assist- 

ant must  secure  the  head 
well,  to  prevent  any  sud- 

den movement,  by  -which 
the  operator  might  be  made 
to  detach  more  of  the  iris 
than  necessary. 

Instruments  for  the  opera- tion. 

1.  Jaeger's  keratoma, 
Fig.  101,  or  Beer's  cataract knife. 

2.  A  simple  hook,  Fig. 
1 16,  or  the  cannula  forceps, 
Fig.  117. 

The  steps  of  the  opera- 
tion are : — 
1st.  Puncture  of  the 

cornea  by  which  to  intro- 
duce the  hook  or  forceps,  i 

2nd.  Introduction  of  the 
hook  or  force]is  through 

the  puncture  of  the  cor-  I 
nea,   into   the  anterior 
chamber. 

3rd.  Seizure  and  de- 
tachment of  part  of  the 

iris.  And, 

4th.   Prolapsus  of  it  I 
through     the  corneal 

puncture. Puncture  of  the  cornea. — This  should  be 
about  one-tenth  of  an  inch  in  length ;  tho 
place  where  it  should  be  made,  which  is  an 
important  point  to  determine,  depends  prin- 

cipally on  the  part  of  the  iris  to  be  detached, 
but  in  some  measure  also  on  the  state  of  the 
cornea,  for  the  incision  ought,  if  possible,  to 
be  made  at  a  pari  of  the  cornea  where  there 
is  no  adhesion  of  the  his. 
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The  opening  in  the  cornea  is  made  by  simple  punctu- 
ation with  the  keratoma  or  cataract  knife,  but,  at  the 

same  time,  care  is  to  be  taken  to  make  the  opening  as 
wide  within  as  without,  otherwise  the  prolapsed  piece  of 
iris  will  not  bo  so  readily  retained.  Iridodesis,  however, 
■would  secure  this  more  effectually  (p.  435). 

Introduction  of  the  hook  or  forceps. — Having  made  the 
incision  in  the  cornea,  the  operator  lays  aside  the  knife 
for  the  hook  or  forceps.  The  former  ho  holds,  Like  a 
cataract  needle,  and  introduces  it,  if  used,  convexity  fore- 

most, and  flatways  through  the  opening  in  the  cornea, 
ind  in  the  direction  of  its  axis,  into  the  anterior  cham- 

ber. The  hook  being  fairly  in  the  anterior  chamber, 
the  handle  of  the  instrument  is  to  be  inclined  so  far 

backwards  that  its  blade  may  come  to  be  parallel  be- 
tween the  iris  and  cornea.  This  being  arranged,  the  in- 

strument is  to  be  pushed  on  through  the  anterior 
chamber,  with  its  sharp  point,  if  anything,  rather  to- 

wards the  iris  than  the  cornea,  as  far  as  the  ciliary 
circumference  of  the  part  of  the  iris  to  be  detached. 
Before  attaining  this  point,  a  little  of  the  extremity  of 
the  hook  disappears  behind  the  margin  of  the  sclerotica. 
If  the  forceps  is  used,  it  is,  of  course,  introduced  closed, 
ind  opened  only  when  the  iris  is  to  be  seized. 

Seizure  and  detachment  of  part  of  the  iris. — Having  thus 
ained  the  ciliary  circumference  of  the  iris,  the  handle  of 

Jhe  instrument  is  to  be  so  far  rotated  and  inclined,  that 
the  point  of  the  hook  may  bo  directed  fairly  against  the 
iris,  and  fixed  into  it,  and  that  as  close  to  the  ciliary  cir- 

cumference as  possible. 
The  iris  being  hooked,  the  instrument  is  to  be  rotated 

xnd  inclined,  so  that  it  may  bo  brought  back  to  the  posi- 
tion it  was  in  before  the  iris  was  hooked.  A  steady  and 

sustained,  but  gentle  pull  or  two  is  now  to  be  made,  until 
the  iris  begins  to  separate.  When  this  takes  place  the 
instrument  is  to  be  rotated  half  on  its  axis,  so  that  the 

•.ris  may  bo  the  more  securely  hooked.  If  this  manoeuvre 
oe  attempted  before  separation  has  commenced,  the  iris, 
being  often  diminished  in  the  cohesion  of  its  texture,  will 
mly  be  torn,  and  the  hold  of  it  by  the  hook  altogether 
ost.  13y  now  continuing  to  pull  the  instrument  slowly 
mil  steadily,  separation  goes  on. 

J'rolapse  of  the  separated  portion  of  the.  iris  throurih  the 
•or in  nl  incision. — When  the  hook  arrives  with  the  hooked 
part  of  the  iris  at  the  puncture  in  the  cornea,  some  nice F  F 
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manipulation  is  required  to  bring  it  out  -without  letting 
the  iris  slip  away.  The  essential  point  is  to  press  back 
the  lip  of  the  corneal  puncture,  which  is  behind  the  blade 
of  the  hook,  in  order  to  make  the  puncture  gape. 

For  seizing,  detaching,  and  prolapsing  the  iris,  the 
cannula  forceps  is  altogether  a  much  more  efficient  instru- 

ment than  the  hook. 
As  much  of  the  iris  at  least  is  to  be  prolapsed  as  will 

suffice  to  sccuro  its  rotentiou  in  the  corneal  wound,  and 
as  much  more  as  may  be  necessaiy  to  make  the  new  pupil 
of  proper  sizo.  In  ordor  to  the  retention  of  the  prolapsed 
iris,  it  is  to  be  drawn  to  one  or  other  end  of  the  puncture, 
and  jammed  there  botwoen  its  bps,  or,  what  would  be 
better,  secured  by  vridodesis. 

If  it  bo  necessaiy,  in  order  to  obtain  a  proper  sized 
pupil,  to  thaw  more  of  tho  iris  out  than  is  actually  neces- 

Fio.  118. 

sary  for  its  being  retained  in  the  corneal  incision,  tho 
superabundant  part  should  be  cut  off.  This  may  happen 
when  the  state  of  tho  oye  has  rendered  it  necessary  to 
make  the  incision  of  the  cornea  nearer  the  margin  where 
the  now  pupil  is  to  bo,  than  was  above  mdicated. 

"When  the  prolapsed  iris  cannot  be  retained  between the  bps  of  the  corneal  incision,  somewhat  more  should  be 
drawn  out,  and  the  whole  cut  off  (Iridectomedyalisis). 

OPERATIONS  FOR  AGAIN  RENDERING  THE  NATURAL  PUPIL 
AVAILABLE. 

1st.  Restoration  of  the  pupil  to  its  natural  position  by 
abscission. 

If  the  pupil  is  dragged  by  a  small  synechia  anterior, 
from  its  natural  situation  to  opposite  an  opaque  part  of 
the  cornea,  and  if  it  appears  that  were  the  adhesion 
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flivided  the  pupil  would  come  to  be  opposite  a  clear 
oart  of  the  cornea,  the  operation  to  be  adopted  is  simply 
::he  abscission  of  the  adhesion.  This  is  effected  by  means 
of  a  needle  cutting  on  the  edges  and  increasing  in  thick- 

ness. It  is  passed  through  the  cornea  into  the  anterior 
•bhamber  slantingly,  in  order  that  the  aqueous  humour 
.nay  not  escape,  and  the  adhesions  cut.  In  doing  this, 
great  care  should  be  taken  not  to  injine  the  lens.  Injury 
•  ;o  the  lens  niay  be  avoided  if  the  acpieous  huraour  has  not 
»een  allowed  to  escape,  but  not  easily  if  this  accident  has 
occurred. 

Bather  than  run  any  risk  of  wounding  the  lens,  it 
would  be  better  to  perform  lateral  excision,  or  the  fol- 
owing  operation. 

.  2nd.  Dislocation  of  the  pupil  to  opposite  a  clear  part  of 
the  cornea.* 

This  is  effected  by  prolapsing  a  portion  of  the  his 
.  hrough  a  puncture  of  the  cornea,  on  the  sclerotic  side  of 
tots  clear  margin,  and  so  dragging  the  pupil  away  from 
ihe  middle  to  opposite  the  circumferential  part  of  the 
i  ornea.  The  puncture  of  the  cornea  is  made  with  an  his 
Linife,  or  the  point  of  a  cataract  knife,  close  to  the  scle- 

rotica, and  should  be  about  one-tenth  of  an  inch  in 
ttxtent.  If  the  iris  is  not  prolapsed  by  the  gush  of  aque- 

ous humour,  it  may  be  so  by  means  of  the  fine  forceps 
llFig.  117);  or  a  blunt  hook  is  introduced  through  the 

!>■  uncture,  the  his  caught  by  its  pupillary  margin  and 
l.rawn  out.  The  prolapsed  portion  of  iris  is  left  stran- 
r  ulated  in  the  opening  of  the  cornea,  in  order  that  it  may 
•  ecomo  adherent  in  the  cicatrice. 

3rd.  Dislocation  of  the  pupil  with  iridodesis.-f 

As  giving  effect  and  precision  to  the  operation  of  dislo- 
cation of  the  pupil,  the  additional  step  of  iridodesis,  or 

gature  of  the  iris,  invented  by  Mr.  Critchett,  is  to  be 
1 3commended.  The  puncture  of  the  cornea  being  made, 
lie  point  of  the  cannula  forceps,  with  a  loop  of  fine  silk 
l  iread  thrown  round,  as  in  tying  an  artery,  is  introduced, 

*  Operation  of  Adams  and  Himly. 
t  Xpis,  and  SeVir,  tying. F  F  2 
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the  iris  seized  midway  between  its  ciliary  and 
pupillary  margin,  and  prolapsed ;  an  assist- 

ant now  slips  down  the  loop  of  thread,  and 
tightens  it  round  the  bit  of  iris,  close  to  the 
puncture.  A  single  knot  is  sufficient.  In 
performing  this  delicate  ligature,  each  end  of 
the  thread  may  be  held  with  a  small  broad- 
pointed  forceps,  such  as  the  cilia  forceps. 
The  iris  at  the  placo  of  prolapse  is  in- 

eluded  in  the  cicatrice  of  the  cornea,  whilst 
the  bit  that  was  strangulated  in  the  liga- 

ture sloughs  oil',  which  it  does  in  two  or three  days. 

ARTIFICIAL  PUPIL  BY  LACERATION  OF  TILE 

IRIS.* 

In  cases  in  which  tho  lens  is  still  clear, 
and  the  pupillary  margin  of  the  his  is  ad- 

herent to  the  cornea  to  a  great  oxtont,  Tyr- 

rell's hook  (h'ig.  110)  may  bo  introduced  into 
tho  anterior  chamber  tlirough  a  small  inci- 

sion in  tho  cornea,  and  the  his  cautiously 
hooked  by  its  pupillary  margin,  and  torn  by 
dragging  it  in  withdrawing  the  instrument. 

In  cases,  again,  in  which  the  pupillary 
margin  of  the  iris  is  wholly  adherent  to  the 
cornea,  such  a  mode  of  operation  as  the  fol- 

lowing may  be  adopted. 
The  cornea  being  punctured  at  that  part 

of  its  extremo  margin  indicated  by  the 
condition  of  the  parts,  the  cannula  for- 

ceps, closed,  is  introduced  through  the  an- 
terior chamber  to  the  part  of  the  his  to  be 

detached  from  its  adhesion  by  laceration. 
The  forceps  being  opened,  the  his  is  seized 
in  a  large  fold,  and  a  short  but  shaip  and 
steady  pull  is  made,  calculated  to  tear  its 
substance.  This  being  effected,  the  de- 

tached and  torn  portion  of  his  is  drawn  out 

j  of  the  wound  by  tho  forceps,  which  has  never 
'       been  allowed  to  let  it  go,  and  cut  off. 

Fio.  119. *  Iridorbesis,  from  Ipis,  and  pricriToi,  to  tear. 
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TREATMENT  AFTER   OPERATIONS  FOR  ARTIFICIAL  PUPIL. 

This  should  be  the  same  in  general  as  after  operations 
for  cataract.  The  patient  is  to  be  kept  in  bed,  his  eyes 
protected  from  the  light,  and  the  antiphlogistic  regimen 
observed.  According  to  the  form  and  severity  of  inflam- 

mation, which  may  supervene,  so  must  be  the  treatment. 
In  a  majority  of  cases  recovery  quickly  takes  place  with- 

out any  untoward  symptom. 
If  the  lens  has  been  removed,  the  patient  will,  of  course, 

require  cataract  glasses,  when  he  comes  to  use  the  eye. 
Even  when  the  lens  is  still  present,  as  after  lateral  ex- 

cision on  account  of  central  opacity  of  the  cornea,  convex 
glasses,  though  of  less  power,  may  be  required. 

INDEX  OF  TIIE  DIFFERENT  MORBID  STATES  OF  THE  EYE, 
IN  WHICH  VISION  MAY  BE  RESTORED  BY  THE  OPERA- 

TION FOR  ARTIFICIAL  PUPIL,  AND  OF  THE  PLAN  OF 
OPERATING,  OR  MODIFICATION  OF  IT  ADAPTED  TO  EACH 
PARTICULAR  STATE. 

In  the  above  description  of  the  different  methods  of 
performing  the  operation  for  artificial  pupil,  the  different 
morbid  states  of  the  eye  in  which  they  are  respectively 
applicable,  have  been  mentioned.  Here,  it  will  now  be 
useful  to  classify  the  morbid  states  and  indicate  the  plan 
of  operation  appbcable  for  each  species. 

Genus  I. — of  morbid  states  of  the  eye. 

Cornea  principally  affected. — The  iris  and  pupil  either 
natural,  or  the  iris,  otherwise  healthy  in  structure,  ad- 

herent to  the  cornea,  to  the  degree  either  of  synechia  an- 
terior or  partial  staphyloma,  the  pupil  being  more  or  less 

dragged  and  contracted.  The  lens  and  capsule  sound,  or 
the  lens  not  present. 

SPECIES  OF  MORBID  STATES. 

Central  incurable  opacity 
of  the  cornea,  of  such  a  size 
as  to  cover  the  pupil,  even 
when  dil  ated  by  belladonna ; 

iris  and  pupil  quite  natu- 
ral ;  Ions  sound. 

PLAN  OF  OPERATION. 

Lateral  excision,  or  dis- 
location of  the  pupil  with 

iridodesis,  opposite  to  where 
there  is  the  greatest  extent 
of  clear  cornea. 
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SPECIES  OP  MORBID  STATES. 

The  opacity  of  the  cornea 
not  so  extensive,  but  con- 

traction of  tho  pupil  to  a 
greater  or  less  degree,  and 
dragging  of  it  behind  tho 
opaquo  part  of  tho  cornea, 
in  consequence  of  synechia 
anterior  or  partial  staphy- 

loma ;  tho  lens  sound. 
Cases  in  which  the  pupil- 

lary margin  of  tho  iris  is 
adherent  to  the  cornea, 
either  wholly  or  to  a  con- 
sidet  a!>lc  extent  ;  tho  iris, 
otherwise  sound  in  struc- 

ture, but  much  on  tho 
stretch. 

PLAN  OF  OPERATION. 

Eeduction  of  pupil  to  its 
natural  situation  by  abscis- 

sion, if  tho  synechia  be 
small  and  appears  likely  to 
admit  of  being  readily  di- 

vided. Otherwiso  lateral 
excision. 

If  the  lens  bo  still  pre- 
sent and  sound,  and  if  there 

bo  a  sufficient  extent  of 
clear  cornea,  lateral  exci- 

sion may  be  adojated  in  the 
following  manner  : — Hav- 

ing made  a  section  of  the 
cornea,  tho  fine  forceps  is 
to  be  introduced,  and  the 
iris  laid  hold  of  by  a  fold, 
and  either  dragged  out,  or 
torn  and  dragged  out,  and 
cut  off. 

Genus  II. — of  morbid  states  op  the  eye. 

Iris  and  pupil  affected,  cornea  sound,  lens  clear  or 
opaque. 

SPECIES  OP  MORBID  STATES. 

Simple  closure  of  the  pu- 
pil, with  synechia  posterior, 

from  iritis,  the  lens  and 
capsule  supposed  to  be 
clear. 

Closure  of  the  pupil  with 
cataractous  lens,  and  pos- 

terior synechia. 

Closure  of  the  pupil, 
after  tho  removal  of  a  cata- 
ract. 

PLAN  OF  OPERATION. 

Lateral  excision,  or  ex- 
cision of  prolapsed  iris 

through  section  of  cornea 
half  way  between  centre 
and  circumference. 

Maunoir's  operation  by 
incision,  with  extraction  of 
tho  cataract  through  the 

opening.  Or  central  ex- cision with  extraction,  may 
bo  had  recourse  to. 

This  was  the  kind  of  case 
in  which  Cheselden  per- 

formed his  operation  by  in- 
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SPECIES  OP  MOKBID  STATES. 

Partial  opacity  of  the  cor- 
nea, closed  pupil,  synechia 

anterior  or  posterior,  and 
cataract.  This  is  a  combi- 

nation of  all  the  morbid 
states  above  enumerated. 

PLAN  OF  OPERATION. 

cision,  through  the  sclero- 
tica ;  and  if  the  texture  of 

the  iris  has  remained  tole- 
rably sound,  the  operation 

with  the  cannula  scissors 

may  be  performed,  though 
central  excision  would  be 

better,  if  the  texture  of  the 
iris  appears  to  be  altered. 

Except  in  so  far  as  the 
situation  and  extent  of  the 

clear  part  of  the  cornea  on 
the  one  hand,  and  the  state 
of  the  iris  on  the  other,  in 
such  cases,  necessitates  a 
modification  of  plan  in  ope- 

rating, what  has  been  said 
in  the  preceding  paragraphs 
is  here  applicable. 

Genus  III. — OF  JIORBID  STATES  OF  THE  EYE. 

Cornea  and  iris  unaffected. 

SPECIES  OF  MORBID  STATE.  PLAN  OF  OPERATION. 

Central  opacity  of  the  Dislocation  of  the  pupil 
lens.  with  iridodesis,  or  lateral 

excision. 

Section  IV.— Congenital  Defects  of  the  Iris  and 
Pupil. 

1st.  Congenital  absence  of  the  iris* 

The  whole  iris  may  be  congenitally  absent,  or  there  may 
be  still  some  trace  of  it  {complete  or  incomplete  congenital 
absence  of  the  iris). 

*  Irideremia  congenita. 
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There  is  a  uniform  dark,  though  not  the  jet  black  ap- 
pearance, behind  the  cornea,  but  when  the  light  falls  upon 

the  eye  in  a  certain  direction,  a  dark  red  reflection  from 
its  bottom  is  observed. 

Both  eyes  have  generally  been  found  to  suffer  from  the 
congenital  delect ;  which  in  some  cases  has  been  com- 

plete in  the  one  and  incomplete  in  the  other. 
The  unfortunate  subjects  of  absence  of  the  iris  are  often 

painfully  impressed  by  the  too  great  influx  of  light  into 
the  eye,  so  that  for  relief  Ihey  seek  the  dark,  and  keep 
their  eyebrows  depressed  and  their  eyelids  half  closed. 

Then-  vision  is  also  imperfect,  partly  from  the  dazzling 
which  arises  from  the  impression  of  too  much  bight  on 
the  retina,  and  partly  in  consequence  of  such  optical 
aberrations  as  it  is  the  function  of  the  his  with  its  pupil 
to  correct ;  but,  by  their  habit  of  keeping  the  eyebrows 
depressed  and  the  eyelids  half  closed,  their  eyes  are 
somewhat  protected  from  the  too  great  influx  of  light, 
ami  their  vision  at  the  same  time  rendered  more  dis- 
tinct. 
The  eyes  may  be  in  other  respects  perfectly  formed, 

or  they  may  he  the  subjects  of  additional  malformations. 
In  one  case,  1  found  the  lenses,  which  had  become  cata- 
ractous,  misplaced  upwards,  so  that  the  lower  margin 
was  ]  icarly  in  the  line  of  the  transverse  diameter  of  the 

eye. ( Jataract  in  general,  sooner  or  later  forms  ;  sometimes 
it  already  exists  at  birth.     It  often  appears  tremulous. 
Though  cataract  exists,  the  vision  is  still  in  some  degree 

retained,  as  tho  rays  of  bght  find  a  passage  to  the  retina 
through  the  zonula  lucida,  which  is  seen  around  the  cir- 

cumference of  the  opaque  lens. 
In  consequence  of  injury,  the  greater  part  of  the  iris 

may  be  detached  from  its  ciliary  connection,  in  which 
case  it  shrinks  to  a  small  size,  and  the  eye  thus  comes  to 
appear  as  if  there  was  incomplete  absence  of  the  his. 

Treatment. — The  only  thing  that  can  be  done  for  cases 
of  congenital  absence  of  the  iris,  is  to  wear  over  the 
eyes,  in  the  manner  of  sjJectacles,  arched  plates  of  black 
horn  or  the  like,  having  a  small  aperture  or  trans- 

verse slit  in  them  to  see  through,  analogous  to  the 
snow-eyes  of  tho  Esquimaux.  If  the  state  of  vision 
require  it,  concave  or  convex  glasses  may  be  fitted  into the  slits. 

When  cataract  has  formed,  and  if  an  operation  should 
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'  be  thought  advisable,  division  is  the  mode  of  operating  to be  adopted. 

Imperfect  development  of  the  pupillary  circle  of  the 
iris  sometimes  occurs,  forming  partial  irideremia. 

2nd.  ( 'ongenital  fissure  of  the  iris* 

The  fissure  extends  from  the  pupil  towards  the  ciliary 
circumference  of  the  iris,  and  its  direction  is  almost  con- 

stantly downwards. 

Fig.  120. 

In  some  cases  the  cleft  contracts  along  with  the  pupil, 
though  slowly ;  in  other  cases,  the  power  of  contraction 
appears  to  be  confined  to  the  pupil. 

Vision  is  in  general  unimpaired,  unless,  as  sometimes 
happens,  there  is  some  other  defect  in  the  development  of 
the  eye. 

The  fissure  usually  becomes  narrow  in  approaching  the 
ciliary  circumference  of  the  iris,  but  in  some  instances 
the  opposite  disposition  has  presented  itself.  In  some 
cases  the  fissure  has  boon  found  to  implicate  the  pupillary 
edge  of  the  iris  merely  like  an  angidar  notch.  Again,  a 
peculiar  variety  of  the  defect  has  been  met  with,  viz., 
consisting  of  a  fissure  in  the  proper  substance  of  the  iris 
only,  whilst  the  uvea  remained  perfect. 

Sometimes  one  eye  alone  is  affected  with  congenital 
fissure  of  the  iris ;  sometimes  both.    A  case  is  on  record 

*  Coloboma  iridis  congenitum — Iridoschisma. 
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in  which  there  was  this  malformation  in  one  eye,  and  in 
the  other  a  double  pupil,  like  the  figure  of  8. 

In  general,  the  lower  half  of  the  eye  is  less  convex 
than  the  upper,  and  apparently  less  developed.  In  some 
cases  the  whole  eyo  has  appeared  smaller  than  natural, 
the  cornea  flatter,  the  pigment  doficient,  and  the  eyeball 
oscillatory.  In  other  cases,  a  complication  with  cataract 
has  been  found  to  oxist,  but  a  considerable  degree  of 
vision  still  remained,  as  the  light  penetrated  to  the 
rotina  through  the  fissure  of  the  ins,  and  thence  through 
the  zonula  Lucida  by  tho  circumference  of  the  lens.  In 
numerous  cases,  however,  the  eyeball  has  appeared  quite 
natural  in  other  respects,  and  vision  good. 

The  malformation  lias  boon  observed  to  be  hereditary 
in  families. 

It  has  been  found  on  dissection  that  the  colomba  iridis 

was  a  pari  of  a  more  extensive  fissure,  involving  both  the 
retina  ami  choroid.  Coupling  this  with  the  fact,  that  at 
a  very  early  period  a  fissure  extonds  through  the  retina 
and  choroid,  at  tho  lower  part,  we  aro  readily  led  to 
perceive  thai  congenital  fissure,  implicating  the  lower 
pari  of  the  iris,  is  owing  to  an  arrestment  of  develop- 

ment. In  those  cases,  howovor,  in  which,  as  is  said,  the 
fissure  implicated  some  other  than  the  lower  part  of  the 
iris,  the  defect  cannot  bo  attributed  to  this  cause. 

In  almost  all  tho  cases  of  coloboma  iridis  et  choroidece, 
which  Dr.  Liebreich  has  examined  ophthalmoscopically, 
a  similar  appearance,  though  in  different  degrees,  has 
presented  itself,  viz. — An  oval  white  spot,  of  which  the 
upper  end  was  directed  towards  tho  optic  nerve,  or  em- 

braced it  entirely,  and  of  which  the  lower  end  approached 
more  or  less  nearly  the  ciliary  processes.  Over  this  spot 
there  ramified  some  retinal  and  very  small  choroideal 
vessels,  the  latter  of  which  followed  a  very  unusual 
course  and  penetrated  laterally  into  the  margin  of  the 
choroid,  which  for  the  most  part  contained  a  great 
deal  of  pigment.  The  optic  nerve,  when  the  coloboma 
merely  embraced  it  below  and  it  remained  well  defined 
above,  was  only  imperfectly  distinguished  towards  the 
other  sides  by  its  somewhat  redder  or  grayer  coloration 
fi'om  the  bluish-white  sclerotica.  Its  form  was  elliptical, 
with  the  long  axis  horizontal. 

The  ramification  of  the  vessels  on  the  papilla  deviated 
much  froin  tho  usual  appearance,  especially  in  this,  that 
by  far  the  greatest  part  of  tho  branches  turned  upwards 
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after  their  exit,  whilst  some  only,  and  those  very  fine, 
ran  downwards. 

In  cases  of  colohoma  extending  to  the  choroid,  the 
membrane  which  forms  the  continuation  of  the  retina 

over  the  fissure  of  the  choroid,  Dr.  Liebreich  thinks  con- 
tains few  or  no  nervous  elements  in  its  composition. 

This  opinion  is  founded  on  the  appearance  of  the  form  of 
the  pa2)illa,  course  of  the  retinal  vessels,  and  the  defect 

of  the  patient's  field  of  vision  coiTesponding  to  the  defec- 
tive part  of  the  eye. 

Fissure  of  the  iris  from  injvrry  (colohoma  iridis  trau- 
maticum)  may  occur  at  any  part  of  the  iris,  and  to  any 
extent.  There  being  usually  injury  of  some  other  part  of 
the  eyeball,  the  mere  fissure  of  the  iris  is  not  the  prin- 

cipal part  of  the  case. 

Misplacement  of  the  pupil  and  deformity  of  it,  are 
sometimes  met  with  as  congenital  malformations.  In  an 
infant  whose  parents  were  first  cousins,  I  found  the  pupil 
of  the  right  eye  small  and  seated  towards  the  upper  and 
temporal  side,  and  the  pupil  of  the  left,  somewhat  larger 
towards  the  lower  and  temporal  side,  with  a  slight  coloboma 
apparently  implicating  the  proper  substance  of  the  iris 
only.  There  was  a  white  central  capsular  cataract  with 
grayish  lenticular  opacity  in  each  eye. 

The  existence  of  more  than  one  pupil  has  been  above 
noticed  (p.  442). 

3rd.  Persistence  of  the  pupillary  membrane. 

Persistence  of  the  pupillary  membrane  has  been  alleged 
as  a  condition  sometimes  met  with  requiring  an  operation 

for  artificial  pupil ;  and  as  instances,  Cheselden's  opera- 
tions are  referred  to,  never  any  others.  Cheselden's 

operations,  however,  were  not  performed  in  cases  of  per- 
sistent pupillary  membrane,  but,  as  above  mentioned 

(p.  425),  in  cases  of  closed  pupil,  after  the  operation  for 
cataract. 

Though  the  pupillary  membrane  may  sometimes  still 
exist  at  birth,  it  ere  long  disappears. 

Persistence  of  remains  of  the  pupillary  membrane  is 
sometimes,  though  rarely,  mot  with.  In  one  case, — tho 
subject  of  which  was  a  German  girl,  aged  sixteen,  who 
camo  under  my  notico  on  account  of  something  tho 
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matter  with  the  other  eye, — I  found  them  simulating  the 
form  of  bands  of  adhesion  between  the  iris  and  capsule  of 
the  lens.  Their  real  nature  was  recognised  by  the  cir- 

cumstance that  they  sprang  not  from  the  pupillary 
margin  of  the  iris,  nor  from  behind  it,  as  adhesions  do, 

lmt  from  the  anterior  surface  of  tho  iris,  where  the 
pupillary  joins  the  ciliary  ring,  which  is  the  place  where 
tbe  pupillary  membrane  is  connected  with  the  iris.  In 
another  case, — tho  subject  of  which  was  a  middle-aged 
woman,  and  who  made  no  complaint  of  her  sight, — the 
remains  of  the  membrane  presonted  themselves  in  the 
fonn  of  a  small  patch  of  membrane  (partially  covering 
the  pupil)  from  which  bands  extended  to  the  anterior 
surface  of  the  iris  where  the  pupillary  joins  the  ciliary 
ring. 

Fig.  121. 
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CHAPTER  IV. 

Section  I. — Abnormal  States  of  the  Optical  Ad- 
justments and  Refractions  of  the  Eye. 

Conditions  on  which  the  movements  of  the  pupil 
depend. 

The  pupil  is,  in  dull  light,  of  its  medium  size,  which 
is  about  one-fifth  of  an  inch  in  diameter.  It  becomes 
contracted  to  a  smaller  width  when  the  light  to  which  the 
eye  is  exposed  is  strong ;  but,  on  the  contrary,  dilated  to 

a  larger  size,  when  the  light  is  weak.  Diu-ing  sleep  the 
pupil  is  contracted.  Some  time  after  death  it  is  found  of 
the  medium  width,  showing  that  when  it  is  so,  as  I  many 
years  ago  insisted,  the  iris  is  in  a  state  of  relaxation. 

Contraction  of  the  pupil  to  a  smaller,  and  dilatation  of 
it  to  a  larger  size,  are  consequently  manifestations  of  an 
active  state  of  the  iris,  the  former  of  its  circular,  the 
latter  of  its  radiating  fibres.  The  contractions  of  either 
of  these  sets  of  fibres  having  ceased,  it  is  tho  elasticity  of 
the  iris  which  brings  the  pupil  back  to  its  medium  dia- 

meter. This  I  long  ago  showed,  so  far  as  the  cessation 
of  the  action  of  the  radiating  fibres  is  concerned,  by  the 

following  experiment : — Having  divided  the  anterior  seg- 
ment of  an  eye  from  the  posterior  and  removed  the  lens 

from  tho  former,  I  placed  it  under  water,  and  inserting  a 
closed  forceps  into  the  pupil,  allowed  the  blades  of  the 
instrument  to  separate  so  as  to  stretch  the  pupil  to  a 
larger  size.  This  having  taken  place,  I  withdrew  tho 
forceps,  and  saw  tho  dilated  pupil  close  in  to  its  former 
width,  a  contraction  which,  of  course,  in  a  dead  eye,  could 
have  been  due  only  to  the  elasticity  of  the  iris.  That 
elasticity  operates  also  in  bringing  the  pupil  from  a  con- 

tracted state  to  the  medium  size,  may  be  inferred  from 
the  fact  that  the  pupil  is  often  contracted  immediately 
after  death,  but  by-and-by,  when  tho  circular  fibres  relax, dilates  to  tho  medium  sizo. 
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The  contractile  power  of  the  circular  fibres  of  the  iris, 

by  -which  the  pupil  is  contracted,  is  under  the  government 
of  the  nerve  of  the  third  pair,  -whilst  the  contractile  power 
of  the  radiating  fibres,  by  the  action  of  which  the  pupil 
is  dilated,  is  under  the  government  of  nervous  fibres  de- 

rived from  the  sympathetic  in  the  neck.  The  nervous 
fibres  in  question  being  received  by  the  sympathetic,  on 
the  one  hand,  from  the  spinal  marrow  through  the  hypo- 

glossal nervo,  and  tho  anterior  roots  of  the  two  last  cer- 
vical and  two  or  threo  uppermost  dorsal  spinal  nerves,  and 

transmitted  from  it,  on  the  other  hand,  to  the  ciliary 
nerves  through  the  medium  of  tho  ophthalmic  branch  of 
tho  fifth,  and  its  connections  with  the  carotid  plexus. 
When  the  whole  nervo  of  the  third  pair  is  paralysed, 

there  is  dilatation  of  tho  pupil  to  a  medium  degree,  from 
paralysis  of  tho  circular  fibres  of  tho  iris  permitting,  1st, 
of  tho  operation  of  the  elasticity  of  tho  iris  ;  and  2nd,  of 
unrestrained  action  of  the  radiating  fibres,  liesides  this 
effect  on  tho  pupil,  there  are,  ptosis,  or  falling  down  of 
the  upper  eyelid  in  consequonco  of  paralysis  of  tho  levator 
palpebral,  permitting  of  unrestrained  action  of  the  orbi- 

cularis palpebrarum,  and  a  disposition  of  the  eye  to  turn 
outwards,  in  consequence  of  paralysis  of  the  internal 
rectus,  in  common  with  other  muscles  supplied  by  the 
third  nerve,  permitting  unrestrained  action  of  the  external 
rectus.    (Figs.  1  and  2,  pp.  6  and  7.) 
When  dilatation  of  the  pupil  occurs,  unaccompanied 

by  ptosis  and  incapacity  to  turn  tho  eye  except  outwards 
and  a  little  downwards,  it  is  owing  to  paralysis  of  that 
branch  only  of  the  nerve  of  the  third  pair,  which  goes  to 
the  lenticular  ganglion. 
When  the  sphincter  pupillre  is  paralysed,  the  pupil  is 

not  always  immoveably  dilated.  It  is  still  capable  of 
becoming  more  dilated  by  the  increased  action  of  the 
radiating  fibres  and  on  their  relaxation  coming  back  to  a 
middle  state  by  virtue  of  the  elasticity  of  the  iris. 

Thus  we  not  unfrequently  meet  with  cases  in  which  the 
pupil  cannot  contract  beyond  the  medium  size — the  size 
presented  when  the  iris  is  in  a  state  of  complete  relaxa- 

tion. This  incapacity  to  contract  must  depend  on  para- 
lysis, or,  at  least,  much  impaired  power  of  the  circular 

fibres.  In  such  a  case,  when  the  eye  after  being  darkened 
was  suddenly  opened  to  the  light,  the  pupil,  which  had 
become  dilated,  tended  to  contract,  but  did  not  do  so 
beyond,  or  much  beyond,  the  middle  size.    After  which 
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although  still  exposed  to  the  light,  it  again  dilated,  but 
only  to  a  slight  extent ;  the  antagonism  of  the  elasticity 
of  the  iris  being  sufficient  to  restrain  the  passive  action 
of  the  radiating  fibres.  Something  analogous  has  often 
appeared  to  me  to  be  the  case  in  general  paralysis  of  the 
nerve  of  the  third  pair,  in  which,  also,  in  consequence  of 
the  paralysis  of  the  internal  rectus,  there  is,  with  the  in- 

ability to  turn  the  eyeball  inwards,  a  disposition  to  ever- 
sion  of  the  eyeball  towards  the  temporal  side,  rather  than 
any  marked  eversion  when  the  patient  tries  to  look  for- 
ward. 

In  agreement  with  M.  Bernard,  M.  Budge  has  found 
that  after  section  of  the  oculo-motor  nerve  in  an  animal, 
full  dilatation  of  the  pupil  does  not  take  place,  but  that 
this  effect  is  produced  by  belladonna  as  visual. 
By  cutting  the  sympathetic  in  the  neck  in  dogs  and 

rabbits,  contraction  of  the  pupd  takes  place,  in  conse- 
quence of  the  radiating  fibres  of  the  iris  being  thereby 

deprived  of  their  supply  of  nervous  influence  and  para- 
lyzed, whilst  the  circular  fibres  of  the  his  continue  in  a 

state  of  unrestrained  contraction.  But  it  is  to  be  observed 

that  as  a  first  effect  of  the  section  of  the  sympathetic, 
dilatation  of  the  pupil  may  occur  in  consequence  of  the 
irritation  of  the  nervous  fibres,  excited  by  the  section  at 
the  moment.  Besides  paralysis  of  the  radiating  fibres 
of  the  iris  and  consequent  contraction  of  the  pupd,  para- 

lysis and  dilatation  of  the  walls  of  the  arteries  of  the  eye 
:  and  corresponding  side  of  the  head,  is  produced.  The 
consequence  of  which  is  one  form  of  inflammatory  con- 

gestion of  those  parts. 
Irritation  of  the  upper  segment  of  the  divided  nerve 

'excites  dilatation  of  the  pupil  and  constriction  of  the 
i  dilated  arteries  of  the  head  and  eye. 

This  effect  of  irritation  of  the  sympathetic  is  well  ob- 
served in  the  car  of  the  rabbit.    See  above  (p.  146). 

The  motions  of  the  pupil  are  involuntary.  The  power 
i  of  moving  the  pupil  by  an  act  of  the  will,  which  some 
!  persons  appear  to  possess,  is  owing,  not  to  a  direct  volun- 

tary power  they  have  over  the  his,  but  to  the  circum- 

•  stance  that  they  can  readily  exert  the  voluntary  power  of 
directing  the  eyes  and  adjusting  them  according  to  the 
distance  of  the  objects  looked  at — an  action  which  calls 

!  forth  consensual  movements  of  the  pupil. 
It  is  not  by  directly  exciting  the  iris,  that  light  calls 

forth  contraction  of  tho  pupil,  but  by  exciting  tho  retina 
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and  opt  io  norvo,  and  thence  determining  roilox  notion 
through  tho  bruin  to  tho  norvo  of  tho  third  pair.  Ilonoe, 
when  tho  retina  is  insonsihlo,  or  cut  otf  by  sootion  of  tlui 
optic  norvo  from  its  connection  with  tho  bruin,  or  when 
tho  norvo  of  tho  third  pair  is  out  otf  by  sootion  from  its 
oonnootion  with  tho  brain,  tho  pupil  is  not  influenced  by 
light,  but  remains  fixed  in  a  dilutod  state.  It  is,  however, 
to  ho  observed  thttt  if  an  eye,  out  out  of  a  living  animal, 
bo  oxposod  to  light,  tho  pupil  is  found  still  to  contract 
somowhut  Cinder  the  stimulus  as  long  as  irritability 
romains.  In  like  manner,  in  an  eveball  after  excision, 
ntropia  excites  dilatation,  and  Calabar  bean,  contraction 
of  the  pupil,  showing  that  the  muscular  fibres  of  the  iris 
aro  in  part  under  tho  control  of  ganglionic  centres  in 
the  interior  of  the  eye. 

When  one  eye  only  is  exposed  to  the  light,  both  pupils 
nevertheless  contract,  though  in  a  less  degree  than  when 
they  aro  both  oxposod  to  the  action  of  the  light  at  the 
same  time. 

This  sympathy  between  the  two  irides,  manifested  by 
motion  of  both  pupils,  though  one  eye  only  bo  exposed 
to  variations  of  light,  is  explicable  by  the  fact  that  the 
optic  nerves  have  each  a  root  in  both  sides  of  the  brain, 
and  may  therefore  each  be  connected  in  the  manner  above 

explained  with  both  ooulo-motor  nerves. 
In  some  cases  of  amaurotic  blindness,  the  motions  of 

tho  pupil  under  the  intluence  of  light  aro  natural.  This 
is  explained  by  supposing  that  the  morbid  condition  on 
which  the  blindness  depends,  involves  only  the  part  of  the 
brain  which  is  the  seat  of  visual  perception,  and  that  it  is 
in  front  of  this  part  of  the  brain  that  that  condition  of 
structure  exists  through  which  tvtlexien  takes  place,  from 
the  optic  on  the  ooulo-motor  nerve. 

In  most  cases  of  amaurosis,  motion  of  the  pupil  is  not 
excited  by  the  light.  If,  in  a  case  of  this  kind,  one  eye 
only  be  afloctod,  the  pupil  remains  fixed,  so  long  as  the 
sound  eve  is  covered,  but  as  soon  as  the  latter  is  exposed 
to  the  Yiffht,  and  motion  of  its  pupil  thereby  excited, 
motion  of  the  pupil  of  the  amaurotic  eye  is  generally, 
though  not  always,  likewise  excited.  .  . 

In  cases  of  mydriasis,  but  especially  of  amaurosis,  m 
which  the  pupil  moves  in  concert  with  that  of  the  oppo- 

site souud  eve, — there  is  no  reason  for  supposing  that  the 
third  pair  is  at  all  affected.  The  dilatation  of  the  pupil 
is  most  probably  owing  to  spasmodic  contraction  ot  the 
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radiating  fibres  of  the  iris  overpowering  the  action  of  the 
circular  ones. 

If  this  be  so,  the  contraction  of  the  radiating  fibres 
may  be  supposed  to  be  owing,  in  the  amaurotic  cases,  to 
reflex  action  of  the  nerves  on  which  the  contractile  power 

of  the  radiating  fibres  depends,  called  forth  by  the  insen- 
sible state  of  the  retina,  in  a  manner  analogous  to  that  in 

which  the  absence  of  the  excitement  by  Hght  of  the  healthy 
retina  calls  forth  dilatation  of  the  pupil,  whilst,  in  con- 

sequence of  the  same  insensible  state  of  the  retina,  reflex 
action  of  the  nerves  on  which  the  contractile  power  of  the 
circular  fibres  depends,  is  no  longer  called  forth  by  the 
stimulus  of  light ;  but  in  the  cases  of  fixed  dilatation  of 
the  pupil,  in  which  the  retina  is  quite  sensible  (mydriasis, 
properly  so  called),  the  mode  in  which  the  excitement  is 
communicated  to  the  nerves  supplying  the  radiating  fibres 
of  the  iris  must  be  different.  The  remote  causes  are  blows 
on  the  eye  and  head,  gastric  irritation,  rheumatism,  &c. 

Persistent  contraction  of  the  pupil,  apparently  iu  con- 
sequence of  spasmodic  action  of  the  circular  fibres  of  the 

iris,  occurs  in  some  cases  of  amaurosis  (erethitic  cases). 
The  spasmodic  action  appears  to  be  kept  up  by  the  ir- 

ritable state  of  the  retina,  exciting  reflex  action  of  the 

nerves  of  the  third  pah-,  in  a  manner  similar,  except  in 
degree,  to  what  occurs  in  ordinary  circumstances  by  the 
action  of  Hght.  In  some  cases,  the  spasmodic  action 
appears  to  be  occasioned  by  irritation  of  the  branches  of 
the  ophthalmic  of  the  fifth  pair  exciting  reflex  action  of 
the  oculo-motor. 

1st. — Action  of  Mydriatics  on  the  pupil. 

The  aqueous  humour  of  a  rabbit,  into  whose  eye  a 
solution  of  atropia  had  been  repeatedly  chopped,  being 
evacuated,  collected,  and  dropped  into  the  eye  of  a  dog, 
was  found  by  Dr.  von  Graefe  to  produce  dilatation  of  the 
pupil  in  tho  latter  animal.  This  shows  that  a  solution  of 
atropia  dropped  into  the  eye  makes  its  way  by  endosmose 
into  the  interior. 

It  would  appear,  thoreforo,  that  it  is  a  direct  local 
action  of  the  atropia  on  the  radiating  muscular  fibres  of 
tho  iris,  or  what  is  as  likely,  on  the  sympathetic  nerve  cells 
or  fibres  in  tho  iris,  which  causes  the  dilatation  of  the 

pupil. 
It  is,  however,  to  be  remembered  that  dilatation  of  the 

G  0 
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pupil  is  produced  by  the  internal  administration  of  bella- 
donna, and  by  its  application  to  the  skin  at  some  distance 

from  the  eye.  Direct  action  on  the  iris  is,  therefore,  not 
a  sine  qua  non. 

Seeing  that  tho  state  of  relaxation  of  the  iris,  is  that  in 
which  tho  pupil  is  neither  much  contracted  nor  much 
dilated,  and  that  contraction  and  dilatation  of  the  pupil 
are  manifestations  of  an  active  state,  the  former  of  the 
circular,  tho  latter  of  the  radiating  fibres  of  the  iris,  it  is 
to  be  inferred,  that  the  action  of  belladonna,  in  producing 
dilatation  of  the  pupil,  consists  in  calling  forth,  through 
tho  medium  of  the  ganglionic  system,  the  contraction  of 
tho  radiating  fibres.  Those  fibres,  it  is  to  be  remarked, 
are  different  from  the  circular  fibres,  immediately  under 
tho  influence  of  tho  ganglionic  system. 

The  actum  of  belladonna  in  dilating  the  pupil  is  analo- 
gous to  that  which  I  have  found  it  to  possess,  of  determin- 

ing constriction  of  tho  small  arteries  of  the  frog's  web ; 
their  circular  fibres  being,  like  the  radiating  fibres  of 
tho  iris,  undor  tho  influence  of  tho  ganglionic  system 
(p.  141).  t 
An  opinion,  many  years  ago  expressed  by  Professor 

Weber,  of  Leipsig,  that  belladonna  acts  by  paralysing  tho 
circular  fibres,  and  at  tho  samo  time  exciting  the  radia- 
fcing  ones,  has  latoly  been  revived  by  Biiii,  Cramer,  and 
De  Ruiter.  This,  it  will  be  observed,  is  merely  saying 
that  tho  two  sets  of  fibres  are  antagonists,  and  that  when 
one  set  is  excited  the  other  is  relaxed.  This  opinion, 
therefore,  virtually  is,  that  belladonna  excites  to  con- 

traction tho  radiating  fibres  of  the  his. 
In  explanation  of  the  mode  of  action  of  mydriatics,  it  is 

not  necessary  to  assume,  then,  that  the  circular  muscu- 
lar fibres  or  sphincter  pupilloe  becomes  paralysed.  In 

paralysis  of  the  sphincter  the  pupil  falls  into  the  middle 
state  by  virtue  of  the  elasticity  of  the  iris,  or  at  the  most, 
somewhat  dilated  by  tho  unrestrained  action  of  the  radi- 

ating fibres,  but  not  to  the  full  extent  of  their  action. 
This  is  shown  by  the  fact,  first  pointed  out  by  Professor 
Euete  of  Leipsig,  that,  in  complete  paralysis  of  the 
oculo-motor  nerve,  the  pupil  admits  of  being  very  much 
more  dilated  by  the  action  of  atropia ;  and  also  by  the 
fact,  above  mentioned,  that  after  section  of  the  nerve  of 
the  third  pair,  belladonna  still  acts  as  usual. 

In  cases  of  iritis,  in  which  exuded  lymph  has  formed 
1  lands  of  adhesion  between  the  pupillary  margin  of  the 



ACTION  OF  MYOTICS. 
451 

iris  and  the  capsule  of  the  lens,  we  see  that  when  the 
inflammation  of  the  iris  subsides,  and  belladonna  comes 
to  exert  its  fidl  influence,  the  tearing  of  the  bands  of 
adhesion  by  the  dilatation  of  the  pupil  is  a  manifestation 
of  force  exerted  by  the  contraction  of  the  radiating  fibres, 
which  strikes  one  as  being  the  result  of  active  contraction, 
rather  than  the  result  of  the  mere  passive  action  of 
muscular  fibres  freed  from  the  opposition  of  their  an- 
tagonist. 

After  section  of  the  sympathetic  in  the  neck  in  rabbits 
on  one  side,  the  pupil  on  that  side  is  not  at  first  so  fully 
dilated  by  atropia  as  on  the  other  side. 

In  reference  to  this  it  is  to  be  remarked,  that  when  the 
iris  is  in  a  state  of  congestion  or  inflammation,  the  pupil 
tends  to  contract,  and  yields  incompletely  to  the  influence 
of  belladonna.  Now,  I  have  no  doubt  that  the  iris  is  in  a 
state  of  congestion  after  section  of  the  sympathetic  in  the 
neck  as  well  as  the  conjunctiva,  and  other  parts  of  the 
side  of  the  head;  and  that  there  is  on  that  account  a 
greater  tendency  to  contraction  of  the  pupil  than  is 
merely  the  result  of  the  unrestrained  action  of  the  cir- 

cular fibres  permitted  by  the  paralysis  of  the  radiating 
ones.  This,  I  believe,  may  be  one  cause  of  the  imperfect 
dilatation  of  the  pupil  in  such  experiments  as  those  I  am 
speaking  of.  The  contraction  of  the  pupil  in  cases  of 
tumours  pressing  on  the  sympathetic  in  the  neck  is  also, 
no  doubt,  in  part  owing  to  the  coincident  congestion  of 
the  iris. 

2nd. — Action  of  myotics  on  the  pupil. 

Under  the  action  of  irritating  applications  to  the  con- 
junctiva, the  pupil  becomes  contracted  for  the  time,  but 

such  action  on  the  pupil  is  not  the  counterpart  of  that 
exerted  by  belladonna. 

The  only  known  agent  which  causes  contraction  of  the 
pupil,  as  belladonna  causes  dilatation  of  it,  is  the  Calabar 
bean. 

It  is  applied  to  the  eye,  as  above  mentioned,  in  the 
form  of  a  fluid  extract,  one  drop  of  which  is  equal  to  a 
grain  of  the  bean,  or  by  means  of  gelatine  impregnated 
with  it  in  such  a  proportion  that  a  piece  one-fifth  of  an 
inch  square  put  into  the  lower  palpebral  sinus,  and  left 
to  dissolve  there,  is  sufficient  to  produce  the  effect  (p.  83). 

Too  strong  an  application  of  the  Calabar  beau  causes 
severe  pain  for  some  time. 

o  G  2 
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The  fluid  extract  being  dropped  into  the  eye,  as  the 
solution  of  atropia  is,  the  pupil  begins  to  contract  in  five 
or  six  minutes,  and  goes  on  to  contract  for  about  half  an 
hour.  The  contraction  of  the  pupil  from  the  Calabar 
bean,  which  is  greater  than  that  excited  by  the  strongest 
action  of  light,  docs  not  continue-  so  long  as  the  dilatation 
of  the  pupil  from  atropia.  After  the  subsidence  of  the 
contraction,  tho  pupil  becomes  rather  dilated. 

In  mydriasis  from  paralysis  of  the  oculo-motor  nerve, 
the  Calabar  boan  excites  niyosis  or  contraction  of  the 

pupil. In  mydriasis  from  a  weak  solution  of  atropia,  the 
Calabar  bean  excites  contraction  of  the  pupil,  but  when 
tho  action  of  the  latter  subsides,  the  pupil  again  falls 
under  tho  influoneo  of  tho  atropia  previously  applied ;  the 
dilating  action  of  which  had  been  for  the  time  over- 

run n'  hy  tho  stronger  contracting  effect  of  the  Calabar 
bean, — not  actually  neutralised. 

Calabar  bean  may  thus  bo  used  to  counteract  the 
effects  of  atropia  which  may  have  been  used  to  obtain 
dilatation  of  tho  pupil  for  exploration  of  tho  interior  of 
the  eye. 

As  dilatation  of  tho  pupil  is  a  principal  symptom  of  the 
genera]  action  of  belladonna  on  the  system,  so  con- 
traction  of  tho  pupil  was,  in  185G,  shown  by  Dr.  Van 
Hassolt  to  bo  a  principal  symptom  of  the  general  action 
of  tho  Calabar  bean  on  the  system.  To  Dr.  Thomas 
Fraser  we  are  indebted  for  the  discovery  that  its  direct 
application  to  the  eye  produces  the  same  effect,  and  to  Dr. 
D.  A.  Robertson  for  having  directed  attention  to  its 
action  on  the  adjustment  of  the  eye  for  near  sight. 

When  locally  applied,  the  solution  of  the  Calabar  bean 
will  make  its  way,  by  diffusion,  into  the  interior  of  the 
eye,  bke  the  solution  of  atropia. 

Seeing  that  tho  state  of  relaxation  of  the  iris  is  that  in 
which  the  pupil  is  neither  much  contracted  nor  much 
dilated,  and  that  contraction  and  dilatation  of  the  pupil 
are  manifestations  of  an  active  state, — the  former  of  the 
circular,  the  latter  of  the  radiating  fibres  of  the  iris, — it 
is  to  be  inferred  that  the  action  of  the  Calabar  bean  in 
producing  contraction  of  the  pupil  consists  in  calling 
forth  the  contraction  of  the  circular  fibres  or  sphincter 
pupillre,  either  by  direct  action  on  them,  or  through  tho 
medium  of  the  nerve  of  the  third  pair,  which  governs 
their  contractions. 
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In  explanation  of  the  mode  of  action  of  the  Calabar 
bean,  it  is  not  necessary  to  assume  that  the  radiating 
muscular  fibres  of  the  his  become  paralysed. 

It  has,  indeed,  been  found  that  the  Calabar  bean 

alwa3's  excited  greater  contraction  of  the  pupil  in  dogs 
and  rabbits  after  section  of  the  sympathetic  in  the  neck ; 
but,  on  the  other  hand,  irritation  of  the  sympathetic 
excited  the  dilatation  of  the  pupil  though  under  the 
influence  of  the  Calabar  bean. 

3rd. — Action  of  (drop ia  and  Calabar  bean  on  the  adjustment 
of  the  eye. 

As  belladonna,  besides  exciting  dilatation  of  the  pupil, 
excites  an  extreme  state  of  adjustment  of  the  eye  for 
distant  sight,  so  the  Calabar  bean,  besides  excitiug  con- 

traction of  the  pupil,  excites  an  extreme  state  of  adjust- 
ment of  the  eye  for  near  sight. 

In  cases  of  iriderernia,  or  congenital  absence  of  the  iris, 
the  adjustment  of  the  eye  for  distant  sight  is  still  excited 
by  atropia,  and  for  near  sight  by  the  Calabar  bean. 

Whilst  dilatation  of  the  pupil  by  atropia  is  evidently 
owing  to  contraction  of  the  radiating  fibres  of  the  his, 
the  coincident  adjustment  for  distant  vision  is  as  evi- 

dently owing  to  contraction  of  muscular  fibres  sub- 
servient to  that  purpose.  So,  also,  whilst  contraction  of 

the  pupil  by  the  Calabar  bean  is  evidently  owing  to  con- 
traction of  the  sphincter  pupillse,  the  coincident  adjust- 

ment for  near  vision  is  as  evidently  owiug  to  contraction 
of  muscular  fibres  subservient  to  that  action. 

MYOSIS  AND  MYDRIASIS. 

The  name  myosis  is  given  to  an  unnaturally  contracted, 
— that  of  mydriasis  to  an  unnaturally  dilated,  state  of  the 
pupil,  persisting  in  opposition  to  the  influences  to  which 
the  pupil  is  ordinarily  obedient,  and  independently  of 
morbid  adhesions,  or  other  organic  change  of  the  his. 

1st. — Myosis. 

Myosis  may  occur  uncomplicated  with  defective  sensi- 
bility of  the  retina,  but  as  mere  contraction  of  tho  pupil 

does  not  disturb  vision  much,  except  in  weak  light,  it 
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does  not  usually  come  under  the  notice  c.f  the  prac- 
titioner. 

Myosis,  when  it  comes  under  the  notice  of  the  prac- 
titioner, is  generally  attended  by  defective  vision,  the 

myosis  and  the  defective  vision  being  equally  symptoms 
of  a  morbid  condition  of  the  retina. 

In  those  cases  in  which  vision  is  not  impaired,  myosis 
appears  to  be  tlio  result  of  the  habitual  contraction  of  the 
pupil,  induced  by  constant  employment  of  the  eyes  on 
minute  and  brilliant  objects,  and  is,  therefore,  frequently 
met  with  in  jewellers,  watchmakers,  engravers,  &c.  The 
circular  fibres,  from  being  at  first  dynamically  and  tem- 

porarily, would  seem,  at  last,  to  become  organically  and 
permanei itly,  con tracted. 

In  tho  other  cases  it  appears  to  bo  owing  to  the  tonic 
contraction  of  tho  sphincter  fibres,  in  consequence  of 
reflex  nervous  action,  excited  by  tho  state  of  the  retina, 
dilleiing  from  what  is  tho  case  m  ordinary  circumstances 
only  by  being  long  kept  up. 

Treatment. — In  cases  of  myosis  of  tho  first  kind,  bella- 
donna has  not  much  effect  on  the  pupil;  and  in  cases  of 

the  second  kind,  when  it  does  produce  somo  degree  of 
dilatation,  vision  is  not  improved;  but,  on  the  contrary, 
disturbed  by  it.  The  principles  which  should  regulate 
the  treatment  of  such  cases,  are  the  same  as  those  laid 
down  for  the  cases  comprehended  under  Amaurosis. 

In  one  such  case  I  performed  iridectomy,  with  a  result 
which  was  satisfactory  to  the  patient. 

2nd. — Mydriasis. 

Mydriasis,  unaccompanied  by  any  other  disturbance  of 
vision  than  is  accounted  for  by  the  state  of  the  pupil  and 

Fio.  122. 

of  the  optical  adjustment,  viz.,  dazzling,  confusion,  mul- 
tiplication, and    coloration   of  objects,    especially  near 
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objects,  in  consequence  of  diminution  of  the  correction 
of  spherical,  chromatic,  and  distantial  aberrations,  is  to 
be  carefully  distinguished  from  the  dilatation  of  the 
pupil,  which  is  so  common  a  symptom  of  amaurosis. 

That  a  case  is  one  of  simple  mydriasis  is  ascertained  if 
the  patient,  on  looking  through  an  aperture,  of  less  than 
the  ordinary  size  of  the  pupil,  is  able  to  see  objects  quite 
distinctly.  A  stenopaeic  apparatus,  or  au  instrument  such 
as  that  represented  in  the  above  figure  (fig.  122),  may  be 
kept  for  the  purpose,  but  an  extemporaneous  one  can  be 
made  by  piercing  a  card  with  a  thick  pin  (p.  69).  If  the 
card  be  blackened  on  the  surface  next  the  eye  so  much  the 
better.  As  the  mydriasis  is  accompanied  by  the  state  of 
adjustment  for  distant  objects,  vision  is  improved  by 
convex  glasses.    The  patient  sees  better  in  dull  light. 

Treatment. — The  treatment  of  mydriasis  accompanying 
ptosis  and  divergence  of  the  eye,  as  the  consequence  of 
paralysis  of  the  oculo-motor  nerve,  is  discussed  below 
under  that  head.  Gastric  irritation,  or  other  disordered 
states  (p.  449),  of  which  the  mydriasis  is  likely  to  be  a 
symptom,  should,  in  any  case,  be  the  object  of  treatment. 

The  Calabar  bean  we  have  seen  will  excite  contraction 
of  the  pupil,  though  its  action  is  too  transient  to  prove  of 
much  use.  In  cerebral  mydriasis  the  Calabar  bean  has 
been  found  of  no  effect. 

REFRACTION  BY  CONVERGENT  LENSES,  AND  THE  ADJUST- 
MENT OF  THE  EYE  FOR  DIFFERENT  DISTANCES. 

The  rays  of  light  from  distant  objects,  though  not 

strictly  parallel,  are  usually  assumed  to  be  so.*  The 
focus  to  which  such  rays  are  brought  by  a  convergent 
lens,  is  called  the  principal  focus  of  the  lens. 

If  rays  do  not  come  from  such  a  distant  body  as  to  be 
parallel,  but  are  more  or  less  divergent,  then  the  focus  to 
which  they  are  brought,  is  farther  off  from  the  lens  than 
its  principal  focus,  viz.,  at  some  point  between  this  and 
infinite  distance.  The  point  in  question  is  nearer  the 
principal  focus  the  more  distant  the  body  whence  the 
rays  emanated,  in  other  words,  the  more  nearly  parallel 

they  are  ;  and  vice"  versd. 

*  The  rays  of  light  from  objects  beyond  the  distance  of  twenty 
feet  are  arbitrarily  assumed  to  be  parallel.  Hays  from  objects 
within  the  distance  of  twenty  feet,  divergent. 
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The  point  of  an  object  from  -which  any  given  pencil 
of  divergent  rays  emanates,  is  named  the  focus  of  incident 
rays,  and  the  focus  to  which  those  divergent  incident  rays 
are  brought  by  the  lens  is  named  the  focus  of  refracted 
rays.  These  two  foci,  the  focus  of  incident  rays,  and  the 
focus  of  refracted  rays,  in  consequence  of  the  relation 
between  them  above  pointed  out,  viz.,  that  when  the  one 
is  near,  tho  other  is  distant  from  tho  lens,  are  named 
conjugate  foci. 
From  this  it,  will  bo  perceived,  that  if  tho  refractive 

media  of  the  eyo  wero  incapable  of  change,  either  as 
regards  power,  or  as  regards  their  rolative  position  to  the 
retina,  the  rays  of  light  from  objects  at  one  particular 
distance  only,  would  bo  collected  into  foci  on  the  retina. 
(Fig.  123).    Rays  from  objects  farther  from  the  eye  than 

Fio.  123. 

that  distance  would  como  to  foci,  before  arriving  at  the 
retina,  and  having  crossed,  would  fall  on  the  retina  in 
circles  of  dissipation   (Fig.  124).     Rays   from  objects 

Fig.  124. 

a,  Focus  of  incident  rays  ;  b,  focus  of  refracted  rays  falling;  in 
trout  of  the  retina  ;  c,  the  rays  impinging  on  the  retina,  in  a 
scattered  state. 



ADJUSTMENT  OF  TTIE  EYE. 
457 

nearer  -would  not  come  to  foci,  except  behind  the  retina, 
on  which  therefore  they  would  fall  likewise  in  circles  of 
dissipation  (Fig.  125). 

Fio.  125. 

a,  Focus  of  incident  rays  ;  5,  focus  of  refracted  rays  falling  be- 
hind tbe  retina  ;  c,  the  rays  in  a  scattered  state,  as  they  impinge 

on  the  retina. 

The  result  of  this  would  be,  that  objects  could  be  seen 
perfectly  distinctly  only  when  situated  at  one  particular 
distance  from  the  eye.  But  we  know  that  this  is  not 
normally  the  case.  We  know  that  objects  can  be  seen 
perfectly  distinctly  at  different  distances,  within  certain 
limits.  Hence  the  eye  must  admit  of  adjustment  to 
different  distances,  like  our  optical  instruments. 

Here  the  distinction  is  to  be  explained  between  perfect 
and  distinct  vision.  In  perfect  vision,  the  outline,  colour, 
and  details  of  the  object  appear  traced  with  the  utmost 
accuracy,  clearness,  and  strength ;  and  this  we  have  only 
when  the  rays  of  light  are  brought  accurately  to  foci  on 
the  stratum  bacillosum  of  the  retina.  In  distinct  vision, 
larger  objects  are  seen  so  well,  that  they  are  readily 

■  recognised :  the  title-page  of  a  book,  for  example,  can  be 
easily  read,  but  there  is  a  want  of  clearness  of  outline 
and  strength  of  tint,  and  small  objects  or  the  details  of 
large  objects  are  imperfectly  recognised  ;  this  is  owing  to 

•the  rays  of  light  not  falling  on  tho  retina  in  exact  foci, 
but  in  small  circles  of  dissipation. 
When  looking  at  near  objects,  the  axes  of  the  eyeballs 

are  converged,  and  the  pupils  are  contracted.  'When looking  at  distant  objects,  the  axes  of  the  eyeballs  are 
parallel,  and  the  pupils  are  dilated ;  but  these  variations 
in  tho  direction  of  the  eyeballs  and  size  of  the  pupil  are 
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merely  a  concomitant  and  auxiliary,  not  an  essential 
condition  of  adjustment. 

With  a  contracted  pupil,  or  by  looking  through  a 
small  aperture,  a  presbyopic  eye  can  see  near  objects, 

and  a  myopic  eye  distant  objects,  more  distinctly.  '  This is  owing  to  the  exclusion  of  the  extreme  circumferential 
rays  of  the  cones  of  light  which  enter  the  eye,  and  the 
consequent  diminution  of  the  circles  of  dissipation  on  the 
retina  (p.  70). 

1st. — The  changes  in  the  condition  of  the  eye  on  which 
adjustment  depends : — 

a.  For  near  objects. 

It  has  lung  boon  considered  probable  on  theoretical 
grounds,  that  adjustment  of  the  eye  for  different  dis- 

tances depends  on  a  change  in  the  form  and  position  of 
tho  crystalline  lens.  By  a  slight  increase  of  the  con- 

vexity of  that  body,  and  a  sbght  movement  of  it  for- 
wards, it  was  calculated  that  tho  eye  could  bo  adjusted 

for  tho  vision  of  near  objects ;  and  that  by  an  opposite 
change,  it  could  bo  adjusted  for  distant  objects. 

Tho  fact  that  the  power  of  adjustment  ceases  with  the 
loss  of  tho  crystalline  lens  appeared  to  corroborate  this 
opinion. 

That  an  increase  of  tho  convexity  of  the  anterior 
surface  of  the  lens  does  actually  take  place  in  adjust- 

ment of  the  eyo  for  the  vision  of  near  objects,  was 
originally  enunciated  by  Dr.  Thomas  Young,  and  of  late 
years  the  fact  has  been  established  by  the  observations  of 
Langenbeck,  Cramer  and  Helmholtz.  The  proof  was 
found  by  observing  the  changes  which  take  place  in  the 
appearances  in  respect  to  size  and  position  of  the  image 
of  a  candle  held  before  the  eye,  as  reflected  by  the 
anterior  surface  of  the  lens. 

Change  of  the  image  in  respect  to  size. — The  image  re- 
flected by  the  anterior  surface  of  the  lens  becomes  smaller. 

That  this  is  as  it  ought  to  be,  if  the  anterior  surface 
became  more  convex,  may  be  demonstrated  by  comparing 
the  size  of  the  image  of  a  candle  as  reflected  from  the 
surfaces  of  two  glass  lenses  of  different  degrees  of  con- 

vexity, when  it  will  be  seen  that  the  imago  reflected  from 
the  surface  of  the  more  convex  lens  is  the  smaller. 
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Change  of  the  image  in  respect  to  positron. — The  position 
of  the  image  is  changed  in  such  a  way  as  to  show  that 
the  anterior  surface  of  the  lens  has  approached  nearer  the 
cornea. 

This  approach  of  the  anterior  surface  of  the  lens  to- 
wards the  cornea  is  the  result  of  the  increase  in  convexity 

only,  not  of  a  movement  forward  of  the  lens  as  a  whole. 
By  the  advance  of  the  anterior  surface  of  the  lens,  it  has 
been  observed  that  the  pupillary  margin  of  the  iris,  the 
pupil  being  at  the  time  contracted,  is  pushed  forward, 
whilst  the  ciliary  periphery  of  the  iris  is  retracted. 
When  the  eye  is  adjusted  for  the  vision  of  near  objects, 

there  is  also,  according  to  Helmholtz,  a  slight  increase  in 
the  convexity  of  the  posterior  surface  of  the  lens. 

I.  For  distant  objects. 

Besides  the  fact  that  the  anterior  surface  of  the  lens  is 

less  convex  and  less  near  the  cornea,  as  shown  by  the 
larger  size  and  different  position  of  the  reflected  image 
of  the  candle,  when  the  eye  is  viewing  distant  objects, 
Professor  Helmholtz  has  found,  by  measurements,  made 
during  life  by  means  of  his  ophthalmometer,  that  the  lens 
is  thinner  than  it  is  in  the  dead  eye. 

2nd. — Mechanism  by  which  the  changes  in  the  convexity  of 
the  Jens  in  adjustment  of  the  eye  for  different  distances  is 
effected. 

Physiologists  are  now  pretty  well  agreed,  that  the  in- 
crease in  the  convexity  of  the  lens  in  adjustment  of  the 

eye  for  the  vision  of  near  objects,  is  brought  about  by 
muscular  contractility,  and  it  is  generally  believed  that 
the  agent  is  the  ciliary  muscle,  named  also  tensor  choroidece, 
though  its  exact  mode  of  action  may  not  be  clear. 

There  is  not  so  much  unanimity  of  opinion  in  regard  to 
adjustment  of  the  eye  for  the  vision  of  distant  objects  ; 
the  question  being  open,  whether  that  is  owing  merely  to 

'  the  lens,  by  virtue  of  its  own  elasticity  and  that  of  its 
surrounding  parts  falling  back  into  the  form  fitted  for 
distant  vision,  on  the  cessation  of  the  muscular  action  by 
which  the  accommodation  of  the  eye  for  near  vision  was 

•  effected,  or  whether  it  be  not  really  owing  to  muscular 
contraction,  causing  a  flattening  of  the  lens  ;  the  real  re- 

laxation of  adjustment  being  an  intermediate  state,  just 
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as  the  real  state  of  relaxation  of  the  iris  is  that  in  which 
the  pupil  is  neither  much  contracted  nor  much  dilated. 

In  reference  to  the  mode  of  action  of  the  ciliary  muscle 
in  producing  the  changes  in  tho  convexity  of  the  lens,  it 
is  to  he  promised  that  tho  latter  body,  enclosed  in  its 
capsule,  possesses  a  high  degree  of  elasticity,  so  that  it 
admits  of  being  altered,  in  respect  to  its  degree  of  con- 

vexity and  thickness,  by  very  slight  pressure,  and  on 
tho  remission  of  the  pressure,  of  resuming  its  original 
form. 

Believing  that  tho  adjustment  of  tho  eye  for  vision  at  a 
distanco  depends  on  muscular  contraction  as  well  as  ad- 

justment for  the  vision  of  noar  objects,  and  that  the  real 
stato  of  relaxation  is  that  in  which  thero  is  an  interme- 

diate degree  of  adjustment,  I  look  upon  tho  exterior  fibres 
of  the  ciliary  muscle  which  ran  from  before  backwards, 
as  the  agent  by  which  tho  adjustment  for  distant  vision 
is  effected,  and  seek  in  tho  innormost  fibres,  which  run 
circularly,  for  tho  agent  by  which  adjustment  for  near 
vision  is  effected. 

Tho  connection  of  the  ciliary  body  with  the  zonule  of 
Zinn  is  such,  that  when  tho  circular  fibros  of  the  ciliary 
musclo  contract,  tho  zonulo  of  Zinn  must  be  slightly 
drawn  together  round  tho  circumforonco  of  tho  lens,  like 

tho  mouth  of  a  purse.  Tho  off'ect  of  this  would  necessarily bo,  to  force  the  lens  forward  in  the  aqueous  humour,  if  it 
was  not  that  tho  circumference  of  that  body  is,  at  the 
same  time,  drawn  back  by  the  peculiar  fibres  which  arise 
from  the  posterior  margin  of  the  zonule  of  Zinn,  and  are 
inserted  into  the  anterior  wall  of  the  capsule  near  its 
circumference  all  round.  The  consequence  is,  that  the 
anterior  surface  of  the  lens  is  rendered  more  convex, 
without  the  body,  as  a  whole,  being  moved  forward. 

The  peculiar  fibres  which  extend  from  the  zonule  of 
Zinn  to  the  capsulo  of  the  lens,  are  endowed  with  elas- 

ticity. They,  at  the  same  time,  present  somewhat  the 
microscopical  characters  of  the  sheathed  muscular  fibre, 
only  they  have  no  distinct  transverse  markings.  To  the 
corona  formed  by  tho  aggregate  of  these  fibres,  the  name 
orbicuhis  capsulo-ciliaris  has  been  given. 

In  the  anatomical  introduction  to  the  second  edition  of 

Dr.  Mackenzie's  work  on  the  eye,  I  remarked  that,  sup- 
posing the  lens  to  be  forced  forward  by  some  power,  the 

action  of  the  orbiculus  capsulo-ciliaris  would  be  to  press 
back  the  circumference  of  the  lens,  and  so  render  tho 
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anterior  surface  more  convex.  That  the  circumference  of 
the  lens  is  so  pressed  on,  is  evident  from  the  indentations 
observed  on  it  in  old  eyes. 

The  existence  of  the  canal  of  Petit  appears  to  permit 
of  the  change  in  the  form  of  the  lens  above  described  to 
take  place  more  readily. 

By  the  same  contraction  of  the  circular  fibres  of  the 
ciliary  muscle,  the  ciliary  periphery  of  the  iris  is  retracted, 
while  the  advancing  anterior  surface  of  the  lens  pushes 
the  pupilliary  margin  of  the  iris  before  it. 

If  this  be  the  action  of  the  circular  fibres  of  the  ciliary 
muscle,  it  takes  place  in  concert  with  that  of  the  circular 
fibres  of  the  iris  which  contract  the  pupd. 

The  Calabar  bean,  at  the  same  time  that  it  excites  con- 
traction of  the  pupil,  calls  forth  in  the  eye  the  state  of 

adjustment  for  the  vision  of  near  objects.  The  circular 
fibres  of  the  ciliary  muscle,  still  supposing  them  to  be  the 
agents  of  adjustment  for  the  vision  of  near  objects,  must 
thus  be  excitable  by  the  Calabar  bean,  as  well  as  the  cir- 

cular fibres  of  the  iris. 
The  contraction  of  the  circular  fibres  of  the  iris  ceasing, 

the  pupil  falls  into  a  medium  state  of  dilatation,  by  virtue 
of  the  elasticity  of  the  iris,  unless  contraction  of  the  radia- 

ting fibres  of  the  latter  supervenes.  So  also  the  contrac- 
tion of  the  circular  fibres  of  the  ciliary  muscle  ceasing, 

the  adjustment  of  the  eye  falls  into  an  intermediate  state, 
which  is  one  of  relaxation,  by  virtue  of  the  elasticity  of 
the  lens  and  parts  around  it. 

I  have  said  that  I  bebeve  adjustment  of  the  eye  for  the 
vision  of  distant  objects  to  be  an  active  state,  as  well  as 
adjustment  for  near  objects,  and  that  I  look  upon  the  ex- 

terior fibres  of  the  ciliary  muscle,  which,  aiising  from  the 
outer  layers  of  the  vitreous  fibres  in  which  the  membrane 
of  Descemet  subdivides  at  the  circumference  of  the  cornea, 
run  backwards,  and  arc  inserted  into  the  choroid,  as  the 
agent  by  which  that  adjustment  is  effected. 

On  account  of  the  same  connection  of  the  ciliary  body 
with  the  zonide  of  Zinn,  which  subjects  the  latter  to  be 
acted  on  by  the  circular  fibres  of  the  ciliary  muscle  in  the 
manner  just  explained,  the  exterior  fibres  of  that  muscle 
must  effect  an  opposite  action  on  it,  whereby  the  lens  wdl 
be  subjected,  through  its  connection,  with  the  anterior 
and  posterior  walls  of  the  canal  of  Petit  to  a  pressure 
tending  to  flatten  it,  and  to  make  its  anterior  surface  re- 

cede.   That  the  lens  is,  during  the  adjustment  of  the  eye 
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for  distant  vision,  actually  thinner  than  it  is  in  the  dead 
eye,  is  a  fact  which,  as  above  mentioned,  has  been  ascer- 

tained by  the  ophthalniometric  observations  of  Helm- 
holtz. 

Dilatation  of  the  pupil  accompanies  adjustment  of  the 
eye  for  the  vision  of  distant  objects. 

If  adjustment  of  the  eye  for  the  vision  of  distant  objects 
be  effected  by  the  exterior  fibres  of  the  ciliary  muscle,  as 
just  explained,  we  see  that  they  act  in  concert  with  the 
radiating  fibres  of  the  iris  which  dilato  the  pupil. 

Atropia,  at  the  same  time  that  it  excites  dilatation  of 
the  pupil,  throws  the  eye  into  the  state  of  adjustment 
for  tho  vision  of  distant  objocts.  It  is,  therefore,  to  be 
inferred  that,  supposing  tho  exterior  fibres  of  the  ciliary 
muscle  to  bo  tho  agents  of  adjustment  for  the  vision  of 
distant  objocts,  these  fibres  must  be,  like  the  radia- 

ting fibres  of  tho  iris,  suscoptible  of  the  influence  of 
atropia. 

Tho  contraction  of  tho  radiating  fibres  of  the  iris  ceasing, 
tho  pupil  comes  back  to  a  medium  state  of  dilatation,  by 
virtue  of  tho  elasticity  of  the  iris,  unless  contraction  of 
tho  circular  fibres  immediately  supervenes.  So  also  the 
contraction  of  tho  exterior  fibres  of  the  ciliary  muscle 

ceasing,  the  adjustment  of  the  eye  comes  back  to  an  in- 
termediate state,  which  is  one  of  relaxation,  by  virtue  of 

the  elasticity  of  the  lens  and  surrounding  parts,  unless 
tho  muscular  action  causing  adjustment  for  near  objects 
immediately  supervenes. 
When  contraction  of  the  pupil  ceases,  it  is  not  neces- 

sarily succeeded  by  great  dilatation,  nor  vice  versa.  In 
like  manner,  whon  adjustment  for  near  objects  ceases,  it 
is  not  necessarily  succeeded  by  adjustment  for  distant 
objects,  nor  vice  versd. 
Belladonna  or  atropia  in  exciting  dilatation  of  the 

pupil,  it  has  been  above  contended,  is  not  to  be  supposed 
to  paralyse  the  circular  fibres  at  the  same  time  that  it 
excites  the  radiating  fibres  to  contract,  nor  in  causing 
adjustment  for  distant  objects  to  paralyse  the  circular 
fibres  of  the  ciliary  muscle,  at  the  same  time  that  it 
excites  the  exterior  fibres  to  contract. 

So  also,  the  Calabar  bean  in  exciting  contraction  of  the 
pupil,  is  not  to  be  supposed  to  paralyse  the  radiating 
fibres  of  the  iris  at  the  same  time  that  it  excites  the 
circular  fibres  to  contract ;  nor  in  causing  adjustment 
of  the  eye  for  near  objects  to  paralyso  the  exterior  fibres 
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of  the  ciliary  muscle,  at  the  same  time  that  it  excites  the 
circular  fibres  to  contract. 

It  -would  be  'wrong  to  say  that  when  a  muscle  contracts, 
its  antagonist  first  becomes  paralysed.  The  antagonist 
merely  ceases  to  act,  but  remains  ready  to  come  into 
action  again  as  soon  as  its  contraction  is  excited  by  the 
usual  stimuli. 

I  have  elsewhere,  long  ago,  pointed  out  that  on  applying 
n  solution  of  atropia  to  the  web  of  the  frog  under  the 
microscope  the  small  arteries  are  seen  to  become  gradually 
constricted  (p.  144).  This  can  of  course  be  the  effect 
only  of  contraction  of  the  circular  muscular  fibres  of  the 
arterial  wall.  That  contraction,  therefore,  we  are  en- 

titled to  say  has  been  excited  by  the  atropia.  As  there 
are  no  muscular  fibres,  the  action  of  which  could  be  to 
oppose  the  circular  fibres  and  keep  the  arteries  dilated, 
there  can  of  course  be  no  complication  of  the  cpiestion  as 
to  the  mode  of  action  of  the  atropia,  with  a  supposed 
paralysis. 

It  is  known  that  the  radiating  muscular  fibres  of  the 
iris  and  the  circular  muscular  fibres  of  the  walls  of 
arteries  are  both  under  the  control  of  the  sympathetic 
nerve.  By  section  of  the  sympathetic  in  the  neck,  for 
instance,  the  arteries  of  the  eye  and  other  parts  of  the  head, 
to  which  branches  from  that  part  of  the  sympathetic  are 
distributed,  become  dilated  from  paralysis  of  their  circular 
muscular  fibres,  and  the  pupil  becomes  of  the  middle 
size  or  even  more  or  less  contracted  in  consequence  of 
paralysis  of  the  radiating  fibres  of  the  iris,  which  are 
under  the  control  also  of  branches  from  the  part  of  the 
sympathetic  named. 

Again,  it  has  been  shown  by  Dr.  Donders  of  Utrecht, 
from  experiments  on  white  rabbits,  that  the  blood  vessels 
of  the  iris  on  irritation  of  the  sympathetic  nerve  in  the 
neck,  become  constricted  while  the  pupil  dilates.  In 
other  words,  the  irritation  of  the  sympathetic  in  the  neck 
excites  to  contraction  the  circular  muscular  fibres  of  the 
arteries  of  the  iris  and  the  radiating  muscular  fibres  of 
the  iris  itself. 

That  the  adjustment  of  the  eye  for  its  furthest  point  of 
vision  is  a  passive  state  into  which  it  falls  by  elasticity, 
on  the  cessation  of  the  muscular  contraction  by  which  the 
adjustment  for  near  distances  is  offected,  is  an  opinion 
which,  hitherto  tacitly  admitted,  has  found  in  Dr.  Donders 
of  Utrecht  a  most  able  advocate. 
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He  founds  his  arguments  mainly  on  the  assumption 
that  belladonna  produces  its  effect  of  tin-owing  the  eye 
into  the  state  of  adjustment  for  distant  vision,  and  sus- 

pending the  power  of  adjustment  for  near  vision  by 
paralysing  the  ciliary  muscle  which,  including  both  its 
circular  and  exterior  fibres,  he  considers  to  be  the  special 
agent  by  which  tho  adjustment  for  near  objects  is  effected, 
and  thus  allowing  the  elasticity  of  tho  lens  and  its  con- 

necting structures  to  bring  it  into  the  shape  and  position 
it  would  assume  sometime  after  death. 

It  has,  however,  been  above  shown  that  it  is  very 
certain  that  atropia  causes  dilatation  of  the  pupil,  not  by 
paralysing  tho  circular  muscular  fibres  of  the  iris  and  so 
giving  scope  to  an  unrestrained  action  of  the  radiating 
fibres,  but  by  directly  exciting  to  contraction  the  radi- 

ating fibres  themselves. 
This  being  so,  I  cannot  admit  that  atropia  acts  by 

paralysing  the  muscular  fibres  which  are  the  agent  of 
adjustment  for  near  objects.  I  maintain  rather  that  it 
produces  the  effect  of  bringing  tho  eye  into  a  state  of 
adjustment  for  distant  objects  by  exciting  contraction  of 
tho  muscular  fibres  which  are  the  agents  of  adjustment 
for  distant  vision. 

Many  years  ago,  Dr.  Wolls,  in  describing  his  experi- 
ments on  tho  action  of  belladonna,  says,  that  not  only 

was  the  accommodation  for  near  objects  wholly  suspended, 
but  that  the  furthest  point  of  vision  somewhat  receded. 
My  own  observations  are  to  the  same  effect.  Now,  what 
does  this  mean  but  that  the  muscular  adjustment  for 
extreme  distances  was  excited  in  a  strong  degree  by  the 
belladonna. 

But  to  return  to  Dr.  Dondcrs.  This  ophthalmologist 
adduces  as  another  proof  that  the  state  of  adjustment  for 
distant  objects  is  a  passive  state,  the  fact  that,  in  cases  of 
paralysis  of  the  oculo-motor  nerve  in  which  the  pupil  is  . 
more  or  less  dilated,  the  adjustment  for  near  objects  is 
not  unfrequently  lost,  and  that  the  eye  is  in  the  condition 
of  refraction  corresponding  to  the  furthest  point  originally 
proper  to  the  eye. 

This  is  so  in  some  cases  in  which  in  consequence  of 
paralysis  of  the  muscular  structure  on  which  adjustment 
for  near  objects  depends,  those  which  actively  effect 
adjustment  for  distant  objects  have  taken  on  an  un- 

restrained contraction ;  just  as,  in  some  cases  of  paralysis 
of  the  oculo-motor  nerve  also,  the  radiating  fibres  of  the 
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iris  take  on  an  unrestrained  action  and  the  pupil  is 
dilated  to  a  great  width. 

Most  generally,  however,  the  pupil  remains  in  or  about 
the  middle  state,  being  brought  thereto,  on  the  suspension 
of  the  action  of  the  circular  fibres,  by  the  elasticity  of 
the  iris,  and  it  only  becomes,  as  above  shown,  fully 
dilated  on  the  application  of  belladonna  or  atropia.  In 
such  cases,  the  eye  is  not  reduced  to  its  state  of  lowest 
refraction  until  then. 

3rd. — Emnietropia  and  Ametropia. 

Some  persons  are  able  to  see  distinctly  now  at  very 
great  distances,  now  near  at  hand,  while  others  cannot  see 
well  at  any  great  distance,  though  they  see  distinctly  at 
various  short  distances. 

In  the  first  case,  the  power  of  the  refractive  media  of 
the  eyes  is  in  such  correspondence  with  the  distance  at 
which  the  retina  is  spread  out  behind,  that  the  changes  in 
the  convexity  of  the  lens  effected  by  the  adjusting  appa- 

ratus are  sufficient  to  enable  the  eye  now  to  bring  parallel 
rays, — now  variously  divergent  rays,  to  foci  on  the  retina. 
Such  eyes  can,  therefore,  see  both  the  most  distant  objects 

and  objects  at  various  degrees  of  proximity — as  near,  per- 
haps, as  four  inches  in  childhood,  but  usually  not  nearer 

than  about  six  or  eight  inches  in  adult  age. 
In  the  second  case,  the  power  of  the  refractive  media  of 

the  eyes  is  not  in  such  nice  correspondence  with  the  dis- 
tance at  which  the  retina  is  spread  out  behind.  The 

an tero -posterior  axis  of  the  eyeball,  in  such  cases,  is 
usually  somewhat  more  elongated  than  natural,  so  that 
the  retina  lies  at  a  greater  distance  behind  the  lens.  The 
consequence  is  that,  though  the  adjusting  apparatus  may 
be  normal,  parallel  rays,  or  the  rays  from  distant  objects 
are  brought  to  foci  before  reaching  the  retina  (Fig.  127) ; 
so  that,  after  crossing,  they  diverge  and  fall  in  circles  of 
dissipation  on  that  membrane,  yielding  an  ill-defined 
image.  The  focus  of  divergent  rays  or  rays  from  near 
objects  being  at  a  greater  distance  behind  the  refractive 
media  will,  in  such  eyes,  impinge  on  the  retina.  And,  by 
the  variations  in  the  convexity  of  the  lens  effected  by  the 
adjusting  apparatus,  the  eyes  are  enabled  to  bring  rays  to 
foci  on  the  nitina,  now  of  one  degree  of  divergence,  now 
of  another  degree,  so  that,  as  mentioned,  the  persons  can 
see  distinctly  at  various  short  distances.    The  medium 

H  H 
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distance  being  proportionate  to  the  refractive  power, — the 
nearest  distance  to  the  near  adjusting  power, — and  the 
furthest  distance  to  the  far  adjusting  power. 

To  see  objects  at  a  distance  distinctly,  such  persons 
require  concave  glasses  of  suitable  power  in  order  to  give 
the  necessary  degree  of  divergence  to  the  rays  on  entering 
the  eyes. 
We  have  seen  that  Professor  Donders  admits  an  active 

or  muscular  adjustment  only  for  seeing  near  objects.  He 
considers  the  adjustment  of  the  eye  for  the  vision  of  dis- 

tant objects  to  bo  a  passive  state  or  state  of  relaxation 
into  which  tho  lens,  by  virtue  of  its  own  elasticity  and 
that  of  its  connections,  falls  on  the  cessation  of  the  action 
of  the  muscular  fibres  subservient  to  the  adjustment  for 
near  sight. 
Wo  havo  also  seen  that  Professor  Donders  assumes  that 

tho  action  of  atropia  on  tho  eyo  is  to  paralyze  tho  mus- 
cular fibres  subservient  to  the  adjustment  of  the  eye  for 

near  sight  as  well  as  tho  sphincter  pupillse,  so  that  the 
eye  is  thrown  into  tho  state  of  relaxation  as  regards  ad- 
justment. 

Ho  accordingly  measures  tho  principal  focus  of  an  eye 
by  the  refractive  condition  of  it  while  under  the  influence 
of  atropia,  or  in  its  assumed  passive  state  or  state  of 
relaxation. 

Thus,  if  he  finds  that  an  eyo  under  tho  full  influence  of 
atropia  can  see  distinctly  at  a  distance,  in  other  words  can 
bring  parallel  rays  to  a  focus  on  tho  retina,  ho  takes  that 
eye  as  a  model  or  standard  eye  and  calls  it  emmetropic 
(from  fu/urpos,  measured,  and  iJ^,  eye),  and  its  refractive 
condition  emmetuopia.    (Pig.  126.) 

Fig.  126.    Emmetropic  eye. 

If,  on  the  contrary,  he  finds  that  an  eye  under  the 
influence  of  atropia  cannot  see  at  any  great  distance,  in 
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other  words,  that  the  principal  focus  (or  the  focus  to  which 
parallel  rays  are  brought)  falls  in  front  of  the  retina,  he 
calls  it  brachymetropic  (from  Ppaxus,  short — utTpov,  mea- 

sure, and  eye),  as  its  limit  of  distinct  vision  is  within 
or  short  of  his  standard  of  measurement,  whilst  brachy- 
metropia  is  the  name  by  which  he  designates  its  refrac- 

tive condition.    (Fig.  127.) 

Fig.  127.    Brachyinetroiiic  or  Myopic  eye. 

Braehynietropia,  as  here  defined,  is  identical  with 
myopia,  and  as  the  latter  name  is  well  known,  and  in 
common  use  in  the  sense  referred  to,  Professor  Donders 

does  not  propose  to  supersede  it  by  the  name  braehynie- 
tropia. This  latter  name  he  coined  merely  to  contrast 

with  that  of  hypermetropia  to  be  noticed  below. 

I  do  not  concur  in  the  opinion  of  Donders  that  adjust- 
ment of  the  eye  is  rendered  inactive  or  paralyzed — thrown 

into  the  same  state  as  in  a  dead  eye — by  the  action  of 
atropia ; — nor  that  the  adjustment  for  the  furthest  point 
of  distinct  vision  is  a  state  of  paralysis  or  inaction. 

Atropia,  on  the  contrary,  I  have  shown,  excites  to 
action  muscular  structures  so  as  to  change  the  eye  from 
a  passive  medium  state,  to  an  active  state  of  adjustment 
for  the  furthest  point  of  distinct  vision. 

According  to  this  view,  the  passive  state  of  an  eye, 
which  Donders  would  call  emmetropic,  is  not  that  in 
which  it  is  capable  of  bringing  parallel  rays  to  a  focus,  but 
is  that  in  which  it  is  capable  of  bringing  slightly  divergent 
rays  to  a  focus.  It  is  by  the  action  of  the  muscular  fibres 
which,  like  the  radiating  fibres  of  the  his  are  under  the 
control  of  atropia,  that  such  an  eye  is  so  adjusted  as  to  bo 
capable  of  bringing  parallel  rays  to  a  focus. 
Though  thus  differing  from  Professor  Donders,  I  can 

use  the  naino  emmetropia  to  the  same  cases  as  he  does. 
Our  interpretation  of  their  naturo  only  diners.    The  ern- ii  n  2 
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metropic  eye,  according  to  my  view  of  it,  is  theoretically 
a  more  perfect  instrument  than  it  is,  according  to  Professor 
Bonders'  view  of  it.  In  its  state  of  relaxation  it  is  fitted 
for  the  vision  of  surrounding  objects  at  ordinary  distances, 
and  when  the  attention  is  directed  to  remote  objects,  the 
adjustment  for  parallel  rays,  or  rays  more  or  less  nearly 
parallel,  is  called  into  requisition,  whilst  when  near  and 
minute  objects  come  under  examination  the  adjustment 
for  moro  or  less  divergent  rays  takes  place.  According  to 

Professor  Donders'  view  of  the  matter,  the  adjusting  ap- 
paratus  is  thrown  out  of  gear  altogether,  when  distant 
objects  are  looked  at,  so  that  a  very  great  strain  would  be 
put  upon  it  when  near  objects  are  examined. 

In  like  manner,  in  brachymotropia  or  myopia,  the  state 
of  relaxation  of  the  adjustment  of  the  eye  in  my  view  is 
not  that  fitted  for  the  furthest  point,  at  which  the  eye  is 
capable  of  seeing,  but  is  that  fitted  for  a  nearer  point,  the 
ail  just  1 1  icnt  fur  the  furthest  point  being,  as  well  as  that 
for  the  nearest  point,  an  active  state. 

In  some  eyes  in  their  passive  stato  or  state  of  relaxation 
of  their  adjustment,  and  still  more  when  under  the  in- 
fiuence  of  atropia,  even  parallel  rays  are  not  brought  to  a 
focus  on  the  retina,  but  tend  to  come  to  foci  only  behind 
that  membrano,  on  which  thorofore  thoy  impinge  in  circles 
of  dissipation  and  consequently  make  an  indistinct  im- 
pression. 

In  such  cases  the  power  of  the  refractive  media  of  the 
eyes  is  not  in  correspondence  with  the  distance  at  which 
the  retina  is  spread  out  behind.  The  antero-posterior  axis 
of  the  eyeball  is  shorter  than  normal,  so  that  the  retina 
lies  at  a  shorter  distance  behind  the  lens.    The  consequence 

is  that,  without  an  effort  of  the  adjusting  apparatus  for 
near  distances,  even  distant  objects  cannot  be  seen,  i.e., 

Fig.  12S.    Hypermetropic  eye. 
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even  parallel  rays  cannot  be  brought  to  foci  on  the  retina. 
The  principal  focus  falls  behind  the  retina.    (Fig.  128.) 

Such  eyes,  Professor  Donders  calls  hypermetropic 
(from  viripfierpos,  beyond  measure,  and  iiij/,  eye),  and  their 
refractive  condition,  uypermetropia.* 

To  see  even  a  distant  object  distinctly,  therefore,  a 
convex  glass  of  suitable  power  is  required  in  order  to  bring 
the  rays  from  their  parallel  to.  a  convergent  state  before 
entering  the  eye,  so  that  the  refractive  power  of  the  eye 
may  be  assisted  in  bringing  them  more  quickly  to  foci,  in 
accordance  with  the  short  distance  at  which  the  retina  is 

spread  out  behind. 
Anatomico-optical  conformation  of  the  eye  in  cmmetrapia, 

myopia,  and  hypermetropia. — In  the  emmetropic  eye  (Fig. 
126,  p.  466),  the  axis  is  not  so  long  as  in  the  myopic  eye 
(Fig.  127,  p.  467),  but  longer  than  in  the  hypermetropic 
eye  (Fig.  128,  p.  468).  Thus  it  is,  that,  supposing  the 
refractive  power  the  same  in  all  and  that  the  retina  in  the 
emmetropic  eye  is  in  the  principal  focus,  the  rays  of  bight 
in  the  myopic  eye  come  to  a  focus  in  front  of  the  retina  ; 
whilst  in  the  hypermetropic  eye,  they  come  to  a  focus 
behind. 

In  the  myopic  eye,  the  lens  usually  lies  further  behind 
the  cornea.  This  should,  therefore,  causo  the  focus  to  fall 
further  back  towards  the  retina,  but,  notwithstanding  this, 
in  consequence  of  the  very  great  length  of  the  axis,  the 
rays  still  come  to  a  focus  before  reaching  the  retina. 

In  the  hypermetropic  eye,  on  the  other  hand,  the  lens 
usually  lies  nearer  the  cornea.  This  should,  therefore, 
cause  the  focus  to  fall  further  forward,  nearer  the 
cornea,  but,  notwithstanding  this,  in  consequence  of  the 
shortness  of  the  axis,  the  rays  still  fall  on  the  retina, 
before  they  can  come  to  a  focus. 

The  cornea  in  myopia  is  often  more  convex  than  in  em- 
metropia  ;  and  in  hypermetropia  less  convex  and  smaller. 
What  difference,  however,  in  this  respect,  there  may  be, 
is,  according  to  Dr.  Donders,  not  so  great  in  reality  as  in 
appearance.  In  myopia  the  cornea  looks  more  prominent 
in  consequence  of  the  greater  depth  of  the  anterior  chamber 
aud  greater  prominence  of  the  eyeball  generally.    In  hy- 

*  The  name  ametropic  (from  &nerpos,  without  measure,  and  ity, 
eye),  Domlers  applies  to  eyes  not  emmetropic,  that  is,  genericaliv 
to  both  brachymetropic  and  hypermetropic  eyes.  Ametropia,  as  a 
negative  state,  is  thus  opposed  to  Emmetropia,  as  a  positive  state. 
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permetropia,  on  the  contrary,  the  cornea  looks  less  pro- 
minent in  consequence  of  the  small  depth  of  the  anterior 

chamber  and  the  little  prominence  of  the  eyeball  ge- nerally. 

4th. — Range  of  adjustment. 

If  an  emmetropic  person  has  lost  the  power  of  adjusting 
his  eyes  for  the  vision  of  near  objects,  and  it  is  only  at  a 
distance  that  he  ran  Bee  distinctly — in  other  words,  if  his 
eyes  are  capable  of  bringing  parallel  rays  only  to  a  focus 
on  the  retina,  the  focal  power  of  tho  convex  glasses  which 
he  will  require  to  enable  him  to  see  to  road,  will  of  course 
be  such  as  will  render  the  rays  radiating  from  the  distance 
at  which  lie  desires  to  read — say  ton  inches  from  tho  e3Te — 
parallel  before  entering  it.  The  focal  length  of  such 
glasses  will  bo  ten  inches. 

It'  a  person  is  not  so  very  far-sighted,  but  can  see 
objects  distinctly  at  twenty-four  inches'  distance,  for 
example,  the  power  of  the  convex  glasses  which  he  will 
require  to  enable  him  to  see  to  do  any  fine  work  at,  say 

ten  inches'  distance,  will  bo  such,  of  course,  as  will  reduce 
the  divergence  of  tho  rays  radiating  from  a  point  at  that 
distance  horn  tho  cyo  to  tho  degree  of  divergence  of  rays 
radiating  from  a  point  at  the  distance  of  twenty-four 
inches.  The  focal  length  of  such  glasses  may  be  deter- 

mined by  multiplying  the  two  distances  twenty-tour  and 
ten  together,  and  dividing  the  product  240  by  the  differ- 

ence between  them,  viz.,  fourteen.  The  quotient,  seven- 
teen (omitting  tho  fraction),  is  the  focal  length  in  inches 

of  the  glasses  required. 
Suppose  now,  a  person  has  the  power  of  adjusting  his 

eyes  so  as  to  bo  able  to  see  distinctly  at  any  distance  from 
ten  inches  to  infinite  distance,  his  range  of  adjustment 
may  be  expressed  by  the  power  of  the  convex  lens 

required  to  refract  the  rays  radiating  from  ten  inches' 
distance,  so  that  they  may  be  rendered  parallel,  viz.,  ten 
inches  focus. 

But  suppose  a  person  can  see  distinctly  only  at  any 
distance  from  eight  to  twenty-four  inches,  his  range  of 
adjustment  will  be  expressed  by  the  power  of  the  lens 

required  to  refract  the  rays  radiating  from  eight  inches' 
distance,  so  that  they  may  be  brought  to  the  degree  of 
divergence  of  rays  radiating  from  a  point  at  the  distance 
of  twenty-four  inches,  viz.,  twelve  inches  focus. 
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5th. — Relation  between  the  direction  of  the  visual  axes  or  lines 
and  the  adjustment  of  the  eyes. 

Generally  speaking,  the  eyes  become  adjusted  for  the 
distance  of  the  objects  to  which  their  axes  are  directed. 
When  we  look  at  distant  objects,  the  visual  lines  are 
directed  in  a  parallel  manner.  At  the  same  time,  the 
pupils  dilate,  and,  supposing  the  eyes  emmetropic,  they 
are  adjusted  for  parallel  rays — that  is,  for  the  distance  at 
which  the  objects  are.  When  on  the  contrary,  Ave  look  at 
near  objects,  we  converge  the  visual  lines  of  the  eyeballs 

on  them.  At  the  same  time1  the  pupils  contract,  and 
adjustment  for  the  degree  of  divergence  of  the  vays  coming 
from  the  objects  takes  place,  i.e.,  for  the  distance  at  which 
the  objects  are. 

In  short : — 
The  condition  of  the  eyes  for  adjustment  for  the  far 

point  of  vision  is  parallelism  of  their  axes. 
The  condition  of  the  eyes  for  adjustment  for  the  near 

point  of  vision  is  convergence  of  their  axes. 
Parallelism  of  the  axes  of  the  eyes  prevents  adjustment 

for  the  near  point ; — while  convergence  of  then  axes  pre- 
vents adjustment  for  the  far  point. 

This  connection  between  the  direction  of  the  eyes  and 
their  adjustment  is  not,  however,  absolute,  any  more  than 
dilatation  or  contraction  of  the  pupils  is  so.  Thus,  if 
while  looking  at  an  object  at  the  distance  of  twelve  inches, 
weak  convex  or  concave  glasses  be  put  before  the  eyes, 
they  will  become  so  altered  in  their  adjustment  as  to  over- 

come the  action  of  tho  glasses,  and  will  thus  continue  to 
see  the  object  distinctly  with  the  same  degree  of  con- 
vergence. 

In  hypermetropia,  adjustment  for  a  near  point  is  some- 
times effected  only  by  excessive  convergence  running  into 

squint.    See  below. 

Gth. — Myopia,  or  near-sightedness. 

When  objects  can  be  seen  perfectly  distinctly  only  at 
so  short  a  distance  that  the  rays  of  light  received  from 
them  arc  very  divergent,  the  eyes  are  said  to  be  myopic, 
and  the  state  of  vision  is  designated  myopia. 

In  the  slighter  degrees  of  myopia,  which  are  common 
enough,  the  indistinctness  with  which  objects  at  a  dis- 
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tance  are  seen  not  being  very  incommoding,  the  per- 
son may  remain  unconscious  of  his  defect  until  he 

happens,  by  chance  perhaps,  to  look  through  a  shal- 
low concave  glass,  and  discovers  that  he  sees  objects 

at  some  distance  with  unaccustomed  clearness  and 
definition.  In  such  a  case  tho  person  will  probably 
find,  that  without  concaves  he  can  see  distinctly  at  no 
greater  distance  than  two,  three,  or  four  feet,  whilst 
at  the  distance  of  twelve  or  twenty  feet  he  sees  very 
indistinctly. 

In  trying  to  view  distant  objects,  tho  near-sighted 
person  half  closes  his  eyelids.  By  this  means  the  ex- 
tremo  circumferential  rays  of  tho  cones  of  light  entering 
tho  eyes  are  cut  off,  especially  above  and  below;  the 
effect  of  which  is  that  horizontal  lines  are  seen  better 
defined. 

The  name  of  myopia  for  near-sightedness  is  derived 
from  this  habit  of  half  closing  their  eyelids  which  near- 

sighted peoplo  acquire. 
Myopia  might  bo  owing  oither  to  excessive  refractive 

power  of  tho  transparent  media  of  the  eye,  or  to  the 
distance  of  tho  retina  bohind  the  crystalline  lens  being 
abnormally  great ;  so  that,  in  oithor  case,  the  rays  of  light 
from  distant  objocts,  that  is,  rays  of  light  parallel  or 
but  slightly  divergent,  would  bo  brought  to  foci  before 
impinging  on  the  retina,  would  cross  and  be  in  a  state 
of  dissipation  when  they  did  impinge  on  that  nervous 
membrane.  Tho  consoquence  would  thus  be,  the  pro- 

jection of  ill-defined  imagos  of  the  distant  objects.  (Fig- 
127,  p.  467.) 
In  casos  of  prominent  cornea  from  comeitis,  and  in 

conical  cornea,  there  is  myopia  from  excessive  refrac- 
tive power  of  the  eye,  but  there  is  indistinctness  of 

sight  in  addition  ;  in  the  former  case,  from  nebulosity  or 
opacity  of  the  cornea,  and  in  the  latter  case  from  the 
abnormal  irregular  astigmatism. 
Myopia  from  spasm  of  the  near  adjusting  muscular 

apparatus  of  the  eye,  maintaining  increased  refraction, 
may  be  met  with,  but  only  as  a  temporary  affection  in 
young  persons. 

Too  great  a  distance  of  the  retina  behind  the  crys- 
talline lens,  from  preternatural  elongation  of  the  antero- 

posterior axis  of  the  eyeball,  however,  we  have  seen,  is 
the  condition  on  which  myopia,  or  near-sightedness,  most 
commonly  depends.    In  cases  of  prominence  of  the  an- 
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terior  segment  of  the  eye  from  sclerotko-kyklitis  or  in- 
ilammation  of  the  ciliary  body  and  corresponding  part 
of  the  sclerotica  adjacent  to  the  cornea  (p.  229),  there 
is  elongation  of  the  antero-posterior  axis  of  the  eye- 

ball with  near-sightedness,  but  the  preternatural  elon- 
gation of  the  antero-posterior  axis  of  the  eyeball,  occa- 

sioning too  great  a  distance  of  the  retina  behind  the 

crystalline  lens,  to  -which  myopia  is  most  commonly 
owing,  is  the  result  of  posterior  sclerotic  staphyloma 
(p.  2ys). 
.In  a  case  of  myopia,  or  near-sightedness,  the  object, 

when  near,  is  distinctly  seen,  because  the  rays  from  it, 

•which  enter  the  eyes,  being  more  divergent  than  "when 
it  was  distant,  are  not  so  soon  brought  to  foci  by  the 
same  amount  of  refractive  power;  in  other  words,  the 
different  points  of  the  object,  as  so  many  foci  of  incident 
rays,  and  the  foci  to  which  those  rays  are  brought  in 
the  interior  of  the  eye  by  the  refractive  media,  are  con- 

jugate foci,  and,  accordingly,  when  the  foci  of  incident 
rays  are  brought  nearer  the  refractive  media,  the  foci  of 
refracted  rays  recede  from  them,  and,  therefore,  fall  on 
the  retina. 

In  myopia,  the  power  of  adjusting  the  eye  is  still  re- 
tained, and  fails  only,  as  usual,  with  the  advance  of  life. 

The  range  of  adjustment  may  be  as  great  as  in  the  em- 
metropic eye,  only  it  comprehends  nearer  distances. 

Thus,  by  the  exercise  of  its  adjustment,  an  average  my- 
opic eye  may  see  as  near  as  from  two  to  four  inches,  and 

as  far  off  as  from  six  to  twelve  or  eighteen  inches.  With 
one  pair  of  concaves  fitted  to  correct  the  effects  of  the 
myopic  conformation  of  the  eyes,  the  person,  still  posses- 

sing the  power  of  adjustment,  is  often  able  to  see  dis- 
tinctly both  near  and  distant  objects,  like  an  emmetropic 

person. 
On  failure  of  the  adjusting  power  with  the  advance  of 

life,  a  near-sighted  person,  whose  eyes  are  otherwise 
fairly  sound,  ceases  to  see  well  so  very  near  as  he  used  to 
do.  He  ceases  also,  perhaps,  to  see  well  so  far  off.  He 
continues,  however,  to  see  well  at  an  intermediate  dis- 

tance. And  if  that  distance  happens  to  be  about  eight  or 
ten  inches,  he  is  not  much  incommoded  so  far  as  reading 
and  writing  are  concerned. 

The  pupil  in  such  cases  being  usually  smaller  than  it  is 
in  early  hie,  the  extreme  circumferential  rays  from  objects 
out  of  focus  are  thereby  cut  off,  and  the  sight  of  those 
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objects  in  consequence  of  the  diminution  of  the  circles  of 
dissipation  on  the  retina,  rendered  less  indistinct. 

The  advantage  of  the  myopic  over  the  emmetropic  eye 
is,  that  though  the  former  ceases  to  see  very  near  objects 

■well,  it  continues  to  see  surrounding  objects  distinctly 
enough.  Many  persons  are  thus  not  aware  that  they  are 
myopic  until  on  trial  it  is  discovered  that  they  cannot  see 
largo  print  at  the  distance  of  twenty  feet  without  con- 
caves. 

To  be  able  to  write  and  road  without  spectacles  by  can- 
dle-light after  fifty,  indicates  myopia. 

Peculiarities  of  the  vision  of  myopic,  or  near-sighted,  people. 
— Very  near-sighted  people  do  not  regard  fixedly  the  face 
of  the  person  with  •whom  they  are  in  conversation,  not 
being  able  to  distinguish  their  features  properly.  Their 
manner  and  gail  also  are  sometimes  characterised  by  what 
appears  a  certain  degree  of  awkwardness.  In  reading, 
they  bold  the  book  obliquely,  as  they  uso  one  eye  only, 
not  being  ablo  to  converge  tho  two  eyes  so  much  as 
would  be  necessary  for  binocular  vision  at  so  short  a 
distance. 

With  good  adjustment,  myopic  persons  see  small 
objects  more  distinctly  than  other  people,  because,  from 
their  nearness  tho  objects  are  viewed  under  a  larger  visual 
angle. 

They  Bee  them  also  with  a  weaker  light,  because  the 
objects  being  near,  a  greater  quantity  of  rays  from  them 
arrive  at  the  eye.  Hence,  they  can  read  small  print  with 
a  weak  light. 

But  they  can  also  see  more  distinctly,  and  somewhat  fur- 
ther  off  by  a  strong  light  than  by  a  weaker  one,  because 
the  pupil  is  contracted  by  the  strong  light,  and  the  ex- 
t  ri  ime  circumferential  rays  of  light  thereby  excluded.  On 
the  same  principle  they  see  at  some  distance  distinctly 
through  a  pinhole  in  a  card ;  and  when  they  tiy  to  view 
distant  objects,  they  half  close  their  eyehds  as  above  men- tioned. 

They  see  objects  beyond  the  limits  of  their  distinct  vision 
multiplied. 

Myopic  persons  prefer  small  print  or  writing  to  read, 
and  short  hues.  Long  lines,  in  consequence  of  the  great 
degree  of  convergence  of  the  two  eyes  in  reading,  cannot 
be  sxu'veyed  at  a  glance,  as  they  can  be  by  a  far-sighted 
person,  who.  hoi  cling  the  book  further  off,  does  not  require 
to  converge  his  eyes  so  much. 
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A  great  inconvenience  attending  the  higher  degrees  of 
myopia  is  the  necessity  the  persons  are  under  of  stooping 
over  their  work. 

Appearances  presented  by  the  eyes  of  near-sighted,  or  myopic, 
persons.  1st.  External  appearances. — In  many  cases  there 
is  nothing  peculiar  to  be  observed.  Generally,  however, 
the  eyes  are  prominent  and  firm  to  the  touch.  The  cornea 
is  very  convex  looking,  but  this  is  rather  owing  to  the 
depth  of  the  anterior  chamber  than  to  an  actually  greater 
convexity  than  natural,  as  has  been  shown  by  the  mea- 

surements of  Professor  Donders. 
The  more  backward  position  of  the  lens,  as  indicated  by 

the  greater  depth  of  the  aqueous  chamber,  would  of  itself 
be  a  condition  for  far  rather  than  near-sightedness,  if  it 
was  not  that  that  condition  is,  as  above  mentioned,  more 
than  compensated  by  the  distance  of  the  retina  behind 
being  proportionally  so  much  greater  than  normal. 

Of  course,  cases  of  prominent  cornea  from  corneitis  and 
of  conical  cornea  are  here  excluded. 

The  pupil  is  usually  large  in  short-sighted  persons, 
except  in  advanced  life. 

2nd. — Internal  appearance.  —  Ophthalmoscopic  examina- 
tion of  the  myopic  eye. — It  has  been  above  said  that  the 

preternatural  elongation  of  the  antero-posterior  axis  of 
the  eyeball,  occasioning  too  great  a  distance  of  the  retina 
behind  the  crystalline  lens,  to  which  myopia  is  most 
commonly  owing,  is  the  result  of  posterior  sclerotic  sta- 
phyloma. 

The  ophthalmoscopic  appearances,  therefore,  which  we 
expect  to  meet  in  a  case  of  myopia  are  identical  with 
those  above  described  under  the  head  of  posterior  sclerotic 
staphyloma  (p.  298). 

Accordingly  we  find  on  examination,  except  in  mo- 
derate degrees  of  myopia  in  young  persons,  the  white  cres- 

centic  shaped  patch  on  the  temporal  side  of  the  papilla 
optica,  characteristic  of  posterior  sclerotic  staphyloma. 

The  crescentic  shaped  patch  of  exposed  sclerotica  by  its 
concavity  adjoins  the  papilla  optica.  The  form  of  the 
latter  may  be  at  the  same  time  altered  from  a  circular  to 
an  oval  shape  by  the  implication  of  the  entrance  of  the 
optic  nerve  in  the  staphylomatous  bulging  of  the  scle- 

rotica, as  already  explained  under  the  head  of  posterior 
sclerotic  staphyloma. 

In  such  a  case,  the  oval  papilla  and  the  adjacent  semi- 
lunar patch  of  sclerotica  together  present,  at  first  sight, 
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very  much  the  ordinary  appearance  of  the  papilla, 
thus : — 

Fio.  129.    Inverted  image,  right  eye. 

Dia(/»osiii. — A  person  who  is  very  hypermetropic  can- 
not well  graduate  his  power  of  adjustment  hy  a  moderate 

convergence  of  the  visual  lines.  When  ho  attempts  to 
look  at  anything  near,  excessive  convergence  takes  place, 
and,  along  with  this,  adjustment  for  such  a  great  degree 
of  nearness  that  he  holds  the  book  in  reading  as  close  to 
his  eye  as  if  he  wore  extremely  rnyopic. 

To  see  to  read  at  a  convenient  distance,  the  hyperme- 
tropic person  can  thus  not  call  into  action  a  suitable 

degree  of  liis  power  of  near  adjustment,  but  requires  the 
help  of  strongly  convex  glasses.  A  myopic  person,  on 
the  contrary,  can  call  into  action  his  adjusting  power  in 
any  degree  within  the  limits  of  its  range.  Converging 
for  his  medium  point,  he  can  relax  all  adjusting  action. 
Whilst  in  directing  his  eyes  to  less  near  objects,  he  can 
call  into  action  his  power  of  far  adjustment. 
When  the  near-sightedness  is  very  great,  the  necessary 
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degree  of  convergence  of  the  two  eyes  on  the  Book  for 
binocular  vision  cannot  be  maintained  without  fatigue. 
The  person,  therefore,  gets  into  the  habit  of  reading  with 
one  eye.  In  extreme  cases  strabismus  divergens  is  liable 
to  supervene. 

The  difficulty  of  maintaining  the  necessaiy  degree  of 
convergence  for  binocular  vision  is  owing  to  the  oval 
form  of  the  eyeball  not  admitting  of  the  usual  free 
motion,  and  to  the  altered  direction  of  the  visual  bnes. 

Whilst  thus,  as  pointed  out  by  Dr.  Bonders,  myopia 
leads  to  muscular  asthenopia,  i.  e.,  asthenopia  from 
fatigue  of  the  internal  recti,  which  passively  yields  to 
strabismus  divergens ;  hypermetropia  causes  asthenopia 
from  fatigue  of  the  near  adjusting  apparatus,  which 
asthenopia  is  actively  overcome  by  strabismus  conver- 
ges. 

Attention  has  been  above  (p.  69)  directed  to  the  dis- 
tinction of  true  or  optical  short-sightedness  under  con- 

sideration from  that  short-sightedness  wbich  depends  on 
defective  sensibility  of  the  retina.  In  this  latter  form, 
which  may  be  named  amblyopic  short-sightedness,  al- 

though objects  are  seen  better  near  at  hand,  they  are  not 
seen  distinctly,  as  in  true  short-sightedness  ;  and  help  is 
obtained  from  convex  instead  of  concave  glasses. 

In  amblyopic  short-sightedness,  near  objects  are,  as 
above  said,  seen  better.  This  is  because  they  are  seen 
larger.  On  the  same  principle,  convex  glasses  help  the 
sight.  Well  illuminated  objects  are  seen  better,  on  ac- 

count of  the  stronger  impression  made  on  the  retina. 
An  analogous  form  of  short-sightedness  is  occasioned  by 

impaired  transparency  of  the  lens  (pp.  69  and  412). 
Subjects  of  short-sightedness. — This  defect  of  vision  seldom 

occurs  in  so  great  a  degree  before  puberty  as  to  be  trou- 
blesome ;  when  in  a  great  degree  in  children  it  may  be  a 

symptom  of  central  cataract  (p.  351).  After  puberty, 
when  the  eyes  come  to  be  used  in  earnest,  short-sighted- 

ness is  usually  first  discovered  to  exist,  and  it  may  go  on 
gradually  increasing,  especially  if  the  person  uses  his 
eyes  much  in  reading,  and  on  minute  objects.  Tbis 
involves  strong  convergence  of  the  eyes,  and  a  stooping 
position,  which  tend  very  much  to  promote  determina- 

tion of  blood  to  the  eyes,  and  so  aggravate  the  posterior 
sclerotic  staphyloma,  on  wbich  the  near-sightedness  de- 

pends. Hence  the  greater  frequency  of  short-sightedness 
among  the  educated  classes,  and  those  whoso  occupation 
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is  with  minute  work.  Myopy  does  not  diminish  with 
years.  We  meet  with  persons  of  the  most  advanced  age 
who  still  find  it  necessary  to  use  glasses  as  deeply  con- 

cave as  they  did  in  youth,  if  not  more  so. 
Middle-aged  persons  whose  vision  was  supposed  to  be 

previously  good  for  ordinary  distances,  at  the  same  time 
that  they  lose  the  power  of  adjustment  for  near  objects, 
often  find  that  they  cannot  see  so  far  off  as  before.  This 
I  considor  to  be  owing  to  the  loss  of  a  power  of  adjust- 

ment for  distant  objects. 
Predisposition  to  myopia  is  congenital,  and  nearly 

always  hereditary. 
As  the  highest  degree  of  myopia  doponds  on  much 

developed  posterior  sclerotic  staphyloma,  and  as  the  de- 
velopment of  this  is  progressive,  tho  highest  degrees  of 

myopia  occur  in  advanced  life. 
Prognosis. — A  real  diminution  of  near-sightedness  sel- 

dom or  never  takes  placo.  Any  apparent  diminution 
which  may  occur  arises  from  flattening  of  tho  lens,  with 
diminution  of  its  refractive  power. 

Tlic  tendenoy  of  myopia  is  to  incroaso.  In  other 
words,  when  posterior  sclerotic  staphyloma  has  once  bo- 
guu,  it  is  prone  to  go  on  increasing. 

In  the  higher  degrees  of  posterior  sclerotic  staphyloma, 
with  myopia,  there  is  often  congestion,  both  internal  and 
external,  of  the  eyes,  w  ith  amblyopia.  In  such  a  case 
tho  oyes  are  irritablo  and  easily  fatigued. 

Tho  eyeballs  are  hard  to  tho  touch,  and  the  patient 
complains  of  a  feeling  of  tension,  perhaps  pain  on  pres- 

sure, and  that  ho  sees  motes  floating  before  his  sight,  as 
well  as  occasional  sparks  of  light. 

The  muscto  soon  are,  perhaps,  not  merely  of  the  ordi- 
nary kind,  but  appearances  produced  by  large  shreds  and 

floccules,  which  the  surgeon  may  observe  with  the  oph- 
thalmoscope, floating  in  the  vitreous  hurnour  which  has 

become  morbidly  fluid. 
In  a  still  more  advanced  stage  of  the  disease  at  the 

bottom  of  the  eye,  the  sight  is  more  involved.  The  case 
may  end  in  blindness,  from  detachment  of  the  retina  by 
effusion  between  it  and  the  choroid,  from  extravasation  of 
blood  in  the  region  of  the  yellow  spot,  or  atrophy  and 
degeneration  of  the  optic  papilla  and  retina. 

From  what  we  have  seen  of  the  condition  of  the  eye 
causing  near-sightedness,  it  is  clear  that  the  eye  must 
not  only  remain  near-sighted,  but  is  liable  to  become 
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more  so.  A  cure  of  short-sightedness  is,  therefore,  out  of 
the  question. 

Treatment. — To  persons  whoso  occupation  is  with  minute 
objects,  short-sightedness,  unless  in  a  very  great  degree, 
is  rather  an  advantage,  as  they  are  enabled  to  observe  all 
the  details  of  their  work  very  accurately ;  and  in  the 
ordinary  exercise  of  vision,  the  use  of  concave  glasses  is 
a  ready  and  simple  help. 
When  a  tendency  to  short-sightedness  manifests  itself 

:  in  young  persons,  much  exertion  of  the  eyes  on  niiniite 
work  should  be  avoided,  and  the  e}'es  frequently  exercised 
on  large  and  distant  objects — objects  not  nearer  than  four- 

teen or  sixteen  inches. 

Concave  glasses  help  the  vision  of  short-sighted  persons 
for  distant  objects,  simply  by  increasing  the  divergence 
of  the  rays  of  light  before  they  enter  the  eye,  so  that, 
supposing  the  refractive  power  of  the  media  of  the  eye  not 
increased,  but  the  distance  of  the  retina  behind  the  lens 
increased,  they  may  bo  brought  to  foci  at  a  greater  dis- 

tance behind  the  lens  than  they  would  otherwise  have 
been,  in  order  to  correspond  with  the  greater  distance  of 
the  retina  behind  the  lens. 

By  the  use  of  concavo  glasses  the  necessity  of  holding 
the  object  near  the  eyes,  or  stooping  over  it,  and  thereby 
strongly  converging  their  axes  on  it,  is  superseded. 

An  eye  which  can  see  distant  objects  distinctly,  that  is, 
can  bring  parallel  rays  to  foci  on  the  retina,  and  which 

i  can  see  objects  distinctly  at  any  ordinary  distance  up  to 
r  six  or  eight  inches,  that  is,  can  bring  more  or  less  diver- 

gent rays  to  foci  on  the  retina,  may,  we  have  seen,  be 
viewed  as  a  model  eye.  It  is  the  eye  named  by  Dr.  Bon- 

ders emmetropic. 
An  eye  under  the  influence  of  atropia,  that  is,  having 

its  adjusting  muscular  apparatus  for  distant  objects  ex- 
■  cited  to  full  action,  which  can  see  near,  but  which  still 
I  cannot  see  objects  at  any  considerable  distance  distinctly, 

'  that  is,  cannot  bring  parallel  rays  to  a  focus  on  the  retina, 
:  is  myopic. 

If  the  person  be  suppbed  with  concave  glasses,  enabling 
lhim  to  see  distant  objects,  that  is,  glasses  fitted  to  render 
]  parallel  rays  somewhat  divergent  before  entering  the 
eyes,  his  sight  is  practically  renderod  emmetropic,  if  the 
adjusting  power  of  his  eyes  is  good. 
When  the  action  of  the  atropia  subsides,  the  adjusting 

i  muscular  apparatus  for  distant  objects  relaxes,  and  the 
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person,  with  his  spectacles  on,  can,  like  the  person  with 

emmetropic  eyes,  see'objects  at  medium  distances,  and,  by the  exercise  of  the  adjusting  muscular  apparatus  for  near 
objects,  can  see  distinctly  near  and  minute  objects  at  any 
ordinary  distance  up  to  six  or  eight  inches. 

In  cases  of  myopia  with  good  adjusting  power,  con- 
cave glasses  are  to  be  selected  of  such  focal  length  as 

will  enable  the  person  to  see  distinctly  objects  at  a  dis- 
tance— say  twenty  feet — without  any  straining.  By  the 

action  of  the  near  adjusting  apparatus,  he  will,  with 
these  glasses,  bo  able  to  read,  and  by  the  action  of  the 
far  adjusting  apparatus  ho  will  be  able  to  see  distant 
objects. 

In  cases  of  myopia  in  which  the  medium  distance  at 
which  objects  can  be  seen  distinctly  is,  let  us  say,  twelve 
inches,  when  I  Ik?  adjusting  power  is  lost  with  the  ad- 

vance of  life,  convex  glasses  are  required  to  render  the 
vision  distinct  at  nearer  distances  than  twclvo  inches, 
and  concave  glasses  to  rondor  the  vision  distinct  at  fur- 

ther distances. 

In  high  degrees  of  myopia,  owing  to  a  much  deve- 
loped posterior  sclerotic  staphyloma,  the  retina  has  suf- 

fered  so  much  thai  to  tho  near-sightedness  there  is 
superadded  amblyopia.  In  such  a  case  the  sight  is  not 
much  improved  by  concave  glasses,  because  what  may 
lir  gained  by  improved  definition  is  lost  by  diminution 
in  size  of  the  images  on  tho  retina.  In  such  a  case, 
Dr.  Bonders  thinks  it  is  bettor  to  use  one  eye  only  at  a 
time,  and  that  without  a  glass,  so  as  to  avoid  the  irrita- 

tion which  arises  from  tho  attempt  to  converge  the  two 
eyes  on  the  object.  The  patient  generally  finds  this 
out  himself. 

Concave  glasses  are  made  of  different  degrees  of  con- 
cavity, the  shallower  being  those  adapted  for  the  slighter 

degrees  of  short-sightedness,  the  more  concave  for  the 
greater  degrees. 
When  very  short-sighted,  a  person  requires  to  use 

concave  glasses,  not  only  to  be  enabled  to  see  distant 
objects,  but  also  for  reading  with,  in  order  to  avoid  the 
necessity  of  stooping.  For  the  latter  purpose  shallower 
glasses  suffice.  Less  short-sighted  people  use  glasses 
only  to  bo  enabled  to  see  distant  objects. 
Young  near-sighted  persons  with  good  adjusting  power 

may,  however,  use  spectacles  with  one  power  of  con- 
caves for  all  distances.    The  glasses  being  deep  enough  to 
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diverge  slightly  divergent  or  evon  parallel  rays  so  much, 
that  on  their  entrance  into  the  eye  when  in  a  state  of  far 
adjustment,  they  may  be  divergent  enough  to  be  by  the 
refractive  media  brought  to  foci  on  the  abnormally  deep- 
seated  retina.  The  near-adjusting  apparatus  being  called 
into  action  when  near  objects  are  looked  at,  the  refractive 
power  of  the  eyes  is  so  increased  that  the  rays  from  the 
near  object  which  are  divergent,  and  which  are  rendered 
still  more  so  by  the  deep  concave  glasses,  are  brought  to 
foci  on  the  retina. 

The  power  of  lens  to  be  selected  is  that  which  will 
neutralise  the  rnyopic  conformation  of  the  eyes,  and 
thus  enable  the  person  to  see  distant  objects  distinctly. 

With  the  advance  of  Ufe,  however,  say  about  the  age 
of  forty-five,  when  the  adjustment  for  near  objects  be- 

comes impaired,  shallower  concaves  will  suffice  for  read- 
ing with,  and  even  for  looking  at  distant  objects.  At 

this  time  of  life  the  refractive  power  of  the  lens  becomes 
diminished,  and  in  consequence  of  the  less  size  of  the 
pupil,  the  circumferential  rays  are  excluded.  Shal- 

lower concaves  thus  answer  sufficiently  well. 
The  effect  of  concave  glasses  is  to  change  the  relative 

range  of  accommodation  in  respect  to  convergence  of  the 
eyeballs,  to  the  position  proper  in  emmetropia,  and  thus 
to  impart  to  the  eyes  an  optical  power  equal  to  that  in 
emmetropia,  so  that  they  may,  by  the  exercise  of  their 
adjusting  apparatus,  be  capable  of  distinct  vision  when 
converged  on  objects  at  the  different  distances  at 
which  emmetropic  eyes  would  be  able  to  see  them  dis- 
tinctly. 

Too  strong  convergence  of  the  eyes  and  a  stooping 
posture  are  thus  guarded  against. 

"When  the  adjusting  power  of  the  eyes  is  impaired  or has  not  been  exerted  from  youth,  by  wearing  neutral- 
izing concaves,  it  will  be  necessary  to  use  glasses  of 

less  concavity  to  read  with,  than  are  necessary  for  viewing 
distant  objects. 

The  negative  focal  length  of  the  concave  glass  which  a 
person  will  require  to  see  objects  at  a  distance,  should  be 
about  equal  to  the  distance  at  which  he  can  see  to  read 
distinctly  an  ordinary  type  with  the  naked  eye — six 
inches,  for  example. 

Such  glasses  impart  to  the  parallel  rays  from  the 
distant  objects  a  divergence  equal  to  that  which  rays 
from  objects  at  the  distance  of  six  inches  would  have, I  I 
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and  so  the  eyes  are  enabled  to  bring  them  to  foci  on 
the  retina. 

To  determine  whether  such  glasses  will  suit  for  the 
ordinary  exercise  of  vision,  the  myopic  person  should 
be  directed  to  look  with  them  at  Snellen's  letters  No. 
XX.  (p.  69),  placed  at  the  distance  of  twenty  feet,  and 
see  how  ho  is  able  to  read.  Glasses  the  next  degree 
shallower  are  then  to  be  tried  instead,  and  afterwards 
glasses  of  the  next  degree  deeper.  The  person  will 
thus  bo  enabled  to  judge  whether  the  pair  of  glasses 
fixed  on  by  the  calculation  be  practically  of  too  strong 
or  ino  weak  power,  or  quite  suitable. 

In  wearing  spectacles,  the  glasses  are  necessarily  at 
a  certain  distance  from  the  eyes.  If  the  person  finds 
ho  si  rs  bettor  by  bringing  them  closer  to  the  eyes,  then 
the  glasses  are  not  sufficiently  concave.  If,  on  the  con- 

trary, the  person  finds  ho  sees  better  by  removing  them 
a  little  further  from  tho  eyes,  the  glasses  are  too  con- 

cave.   The  reverse  holds  with  respect  to  convex  glasses. 
The  focal  Length  of  the  concave  glass  which  a  very 

short-sighted  person  will  require  to  read  with  at  a  con- 
venient distance,  is  determined  thus  : — Suppose  he  sees  to 

read  with  (lie  naked  eye  at  the  distance  of  six  inches,  and 
desires  to  bo  ablo  to  road  at  the  distance  of  twelve,  the  one 
distance  is  to  be  multiplied  by  the  other,  and  the  product 
seventy-two  divided  by  the  difference  between  the  two 
distances,  viz.,  six.  The  quotient,  twelve,  is  the  number 
of  inches,  the  focal  length  of  tho  glass  required  shovdd  be. 

But  when  a  person  finds  it  necessary  to  have  recourse  to 
glasses  for  shortsightedness,  he  should  goto  an  optician, 
and  select  two  or  three  pairs  which  appear  to  assist  his 
vision  best ;  or  send  for  two  or  three  pairs  of  about  the 
focal  length  which,  according  to  the  above  calculation,  he 
thinks  will  suit  him,  and  try  them  leisurely  at  home  for  a 
day  or  two  before  fixing  his  choice  on  one  particular  pah. 

The  following  are  the  circumstances  which  should  guide 
him  in  his  choice  : — 

The  glasses  should  be  of  a  power  which  will  enable  him 
to  distinguish  objects  as  he  wishes,  quite  readily  and 
clearly,  and  at  the  same  time  comfortably.  If  they  should 
make  objects  appear  small  and  very  bright,  and  if  in  using 
them  the  person  feel  his  eyes  strained  and  fatigued,  or  if 
he  becomes  dizzy,  and  if  after  putting  them  aside  the 
vision  is  obscure,  they  are  not  fit  for  his  purpose — they are  too  concave. 
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Having  once  fitted  himself,  a  person  should  not  too 

hastily  change  his  glasses,  although  they  may  appear  not 

to  enable  him  to  see  quite  so  clearly  as  when  he  first  used 
them. 

In  high  degrees  of  myopia  the  improved  definition  from 

deep  concaves  is  counterbalanced  by  the  diminished  size 

of  the  image ;  the  person,  therefore,  prefers  shallower  con- 

caves for  use  than  the  high  degree  of  myopia  would  indi- 

cate. In  very  high  degrees  of  myopia,  being  no  longer 

able  to  converge  the  two  eyes  without  straining,  he  prefers 

using  one  eye  only,  and  that  often  without  the  help  of  any 

glass  at  all. 

Except  in  such  extreme  cases,  a  glass  to  each  eye  should 

always  be  employed;  vision  is  by  this  clearer,  and  its 

exercise  less  fatiguing  to  the  eyes,  than  when  a  glass  to 

one  eye  only  is  used.  The  use  of  a  glass  to  one  eye  only 

is,  in  fact,  very  detrimental,  especially  to  the  opposite 

eye. 

A  person  who  has  not  from  youth  used  concaves  deep 

enough  to  neutralise  the  myopic  conformation  of  his  eyes, 

or  not  used  concaves  at  all,  has  necessarily  not  had  occa- 

sion to  exercise  his  near-adjusting  power  much.  That 

power,  having  thus  lain  long  in  abeyance,  cannot  be  after- 

wards brought  fully  into  use.  The  person,  therefore, 

cannot  take  to  neutralising  concaves.  He  must  use  glasses 

no  deeper  than  is  sufficient  to  enable  him  to  see  at  the 

particular  distances  required— for  reading  or  writing  with 

— for  reading  music — or  for  distant  vision. 

Therapeutic  treatment  in  myopia. — If  symptoms  of  in- 
ternal congestion,  with  irritation,  present  themselves  (in 

internal  congestion,  capillary  hyperhsemia  of  the  papilla 

and  retina  is  observed  under  the  ophthalmoscope),  and 

if  fatigue  and  pain  in  the  eyes  come  on  by  using  them, 

especially  by  candle-light,  all  work  must  be  suspended, 

and  stooping  avoided.  The  closed  eyes  are  to  be  douched 

with  cold  water,  and  attention  directed  to  the  liver  and 
bowels. 

A  boy  was  brought  to  me  who,  it  was  stated,  had  sud- 

denly become  affected  with  near-sightedness.  I  dropped 
the  four-grain  solution  of  the  sulphate  of  atropia  into  the 

eyes,  and  after  its  influence  had  passed  away,  the  short- 

sightedness was  no  longer  complained  of. 

This  appears  to  have  been  a  case  of  spasm  of  the  near- 

adjusting  muscular  fibres,  counteracted  by  the  contraction 

of  the  far-adjusting  muscular  fibres  excitod  by  the  atropia. I  I  2 
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7th. — Hypermetropic^,  or  over-sightedncss. 

Hypermetropia  is  the  reverse  of  myopia.  "Whilst  in  the myopic  eye  the  retina  is  so  far  behind  the  crystalline  that 
even  in  the  lowest  state  of  refraction  to  which  the  eye  can 
be  brought  by  the  exertion  of  its  far-adjusting  apparatus, 
parallel  rays,  or  even  moderately  divergent  rays,  are 
brought  to  foci  before  reaching  it,  so  that  objects  at  any 
considerable  distance  cannot  be  distinctly  seen ; — in  the 
hypermetropic  eye,  on  the  contrary,  the  retina  is  so  close 
behind  the  crystalline,  that  in  the  state  of  refraction  cor- 

responding to  the  relaxation  of  all  adjustment,  and  still 
m.0]  e  in  the  lowest  state  of  refraction  to  which  the  eye  can 
be  lirought  by  the  exertion  of  its  far-adjusting  appa- 

ratus, even  parallel  rays  arc  made  to  converge  so  little 
thai  they  tend  to  come  to  foci  only  behind  the  retina,  so 
that  objects  cannot  be  scon  distinctly  at  any  distance — far 
or  noar.    (Fig.  128,  p.  468.) 

Appearances  presented  by  hypermetropic  eyes. — The  con- 
formation of  an  eye  affected  with  hypermetropia  is  pecu- 

liar. It  is  small  and  sunk-looking,  and  immediately 
round  the  cornea  the  sclerotica  is  flat,  indicating  that  the 
antero-posterior  diameter  of  the  globe  is  shorter  than 
natural.  A  section  in  the  direction  of  that  diameter 

would  thus  have  an  elliptical  outline — the  short  axis  of 
the  ellipse  corresponding  to  the  antero-posterior  dia- 
meter. 

The  cornea  of  a  hypermetropic  eye  is  often  small  and 
dull-looking,  and  appears  Hatter  than  natural,  in  con- 

sequence of  the  lens  and  iris  being  inclined  towards  it,  so 
that  the  anterior  chamber  is  diminished  in  depth.  The 
effect  of  this  more  advanced  position  of  the  lens  should  be 
to  increase  the  refractive  power  of  the  eye ;  but  such  an 
effeot  is,  in  hypermetropia,  more  than  counterbalanced  by 
the  shortness  of  the  antero-posterior  axis. 

The  pupil  is  small. 

"When  the  person  looks  at  distant  objects  there  is  per- 
haps apparent  divergent  strabismus,  whereas  when  he 

looks  at  near  objects,  convergent  strabismus  is  hable  to 
occur. 

Hypermetropia  is  often  hereditary. 
Peculiwrities  of  the  vision  of  hypermetropic  eyes. — Without 

the  exertion  of  the  near  adjustment,  hypermetropic  eyes 
thus  cannot  bring  parallel  rays,  much  less  divergent  rays, 
to  a  focus  on  the  retina,  so  that  they  cannot  see  distinctly 
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either  distant  or  near  objects.  To  see  without  an  effort 
of  near  adjustment,  convex  glasses  are  required,  in  order 
to  render  the  rays,  at  their  very  entrance  into  the  eye, 
convergent,  so  that  the  refractive  power  of  the  latter  may 
be  enabled  to  bring  them  to  foci  at  a  short  enough  dis- 

tance behind  the  crystalline  to  impinge  on  the  retina. 
In  hypermctropia,  the  power  of  adjusting  the  eye  exists, 

and  fails  only,  as  usual,  with  the  advance  of  life. 
When  with  their  visual  axes  parallel  the  eyes  can,  by  a 

modi  'rate  exercise  of  their  near-adjusting  power,  see  distant 
objects  distinctly,  that  is,  can  bring  parallel  rays  to  foci 
on  the  retina,  Dr.  Donders  names  the  hypermctropia 
facultative. 

In  respect  to  the  exercise  of  the  adjustment  for  near 
objects,  it  is  to  be  observed : — that  in  order  to  bring 
divergent  rays  to  foci  on  the  retina,  it  has  to  increase 
the  refractive  power  of  the  eye  from  a  state  in  which 
even  parallel  rays  cannot  bo  brought  to  foci  on  the 
retina.  This  implies  an  abnormally  great  exertion  on  the 
part  of  the  near- adjusting  apparatus,  and  one  which  is 
not  in  relation  with  the  conveigence  of  the  visual  lines  of 
the  two  eyes.  Indeed,  in  order  that  such  an  effort  may 
be  made,  the  eyes  must  be  at  the  same  time  very  much 
converged  as  above  mentioned.  Hypermetropia  in  this 
degree  Dr.  Donders  designates  relative. 

In  extreme  cases,  the  eyes  are  incapable  of  an  inter- 
mediate moderate  degree  of  convergence  and  adjustment, 

so  as  to  see  at  the  distance,  say  of  eight  or  ten  inches. 
When  the  patient  tries  to  read,  the  adjustment  is  by  a 
spasmodic  effort  made  for  so  short  a  distance,  that  he 
holds  the  book  close  to  the  eye,  and  thus  appears  to  be 
very  near-sighted ;  whilst  in  consequence  of  the  accom- 

panying great  convergence  of  the  visual  lines  the  two 
eyes  cannot  be  simultaneously  fixed  on  the  object  looked 
at.  One  eye  only  is  therefore  used,  and  convergent 
squint  of  the  other,  perhaps,  takes  place. 

Hypermetropia  in  young  persons  may  thus,  as  above 
pointed  out,  be  mistaken  for  myopia  combined  with  some 
degree  of  amblyopia.  The  apparent  near-sightedness  in 
hypermetropia  is  accompanied  by  a  desire  for  more  light, 
which  is  not  the  case  in  true  myopia,  unless  accompanied 
by  amblyopia. 

Convex  glasses,  by  rendering  the  spasmodic  effort  at 
near  adjustment  unnecessary,  enables  the  person  to  see 
at  a  proper  distance ;  so  that  wo  have  the  apparent  ano- 
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maly  of  a  very  short-sighted  person  being  enabled  to  see 
further  off  with  convex  glasses. 
By  the  use  of  suitable  convex  glasses  (glasses  strong 

enough  to  neutralize  the  hypermetropic  condition  of  the 
eyes  are  required),  a  displacement  of  the  relative  range  of 
adjustment  is  effected,  so  that  the  necessary  harmony 
between  convergence  of  the  eyes  and  their  near-adjusting 
power  is  established.  The  person  is  thus  enabled,  by  the 
exercise  of  the  adjusting  power,  now  to  read  without  un- 

due convergence,  now  fco  sue  distant  objects  with  parallel 
visual  lines. 

By  the  fact  that  distant  objects  are  seen  more  distinctly 
with  convex  glasses,  the  existenco  of  hypermetropia  is 
declared. 

It  is  here  to  be  remarked,  that  an  originally  hyper- 
metropic eye  may  bave  the  far-adjusting  apparatus  as 

well  as  the  near :  bu1  the  effect  of  the  action  of  the  former 

is,  on  account  of  the  conformation  of  the  eye, 'worse  than 
no  adjustment.  Unfocalizing  the  eye  still  more,  it  is  not 
usually  called  mtu  play  ;  hut  by  atropia,  the  far-adjusting 
apparatus  may  be  excited  to  action,  and  what  Dr.  Don- 
ders  calls  luti  nt  hypermtttropia  is  made  manifest. 

In  early  life,  with  good  adjustment,  hypermetropia  in 
a  moderate  degree  may  not  be  much  complained  of,  but 
as  w  ith  the  advance  of  life  (lie  adjusting  power  becomes 
impaired,  prolonged  exertion  of  the  sight  in  reading,  sew- 

ing, or  other  line  work,  comes  to  be  difficult  or  impossible. 
Asthenopia  has  thru  set  ill. 

Persons  requiring  convex  glasses  at  about  thirty-five 
or  forty  years  of  age,  or  even  younger,  will  probably  be 
found  hypermetropic, 
With  the  advance  of  life  the  adjusting  power  of  the 

eye  lor  near  objects,  even  with  the  strongest  convergence 
of  the  eyes,  fails,  and  the  person  ceases  to  be  able  to 
read  without  convex  glasses  adapted  for  the  particular  dis- 

tance at  which  he  wishes  to  see  to  read. 
To  see  distant  objects,  convex  glasses  of  a  lower  power 

are  required. 
In  this  case,  Dr.  Donders  calls  the  hypermetropia 

absolute.  It  might  be  also  called  presbyopia  in  the  hyper- 
metropic eye. 

Choice  of  glasses  for  hypermetropic  eyes. — Try  the  eyes 
with  convex  glasses  until  the  strongest  are  found 
with  which  the  person  sees  distant  objects  distinctly, 
i.e.,  the  strongest  convex  glasses  required  to  render 
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parallel  rays,  or  the  rays  from  distant  objects,  con- 
vergent enough  on  entering  the  eye  to  admit  of  being 

brought  by  the  refractive  power  of  the  eye  to  foci  on 
the  retina,  which  is  spread  out  at  so  short  a  distance 
behind. 

Practically,  it  will  be  sufficient  to  try  with  what  power 

of  convex  glass  the  patient  can  see  to  read  Snellen's  let- 
ters No.  XX.  (p.  69),  at  the  distance  of  some  twenty  feet. 

Usually  this  will  be  found  to  be  forty-eight  or  thirty-six 
inches  focal  length. 

It  may  happen,  however,  that  in  this  trial  the  near- 
adjusting  power  of  the  eye  is  still  unconsciously  called 
into  play,  so  that  the  full  degree  of  hypermetropia  is  not 
manifest.  To  render  evident  the  full  degree  of  hyper- 

metropia, the  far-adjusting  apparatus  must  be  called  into 
action  hj  the  application  of  atropia. 
As  atropia  excites  the  far-adjustment  of  the  eye,  the 

convex  glasses  which  enable  the  eye  under  the  influence 
of  atropia  to  see  distant  objects — that  is,  convex  glasses 
of  such  a  power  as  combined  with  that  of  the  refractive 
media  will  bring  parallel  rays  to  foci  on  the  retina,  and 
thus  render  the  eye  practically  emmetropic — are  the  power 
to  be  chosen. 

With  such  convex  glasses  the  patient,  if  the  adjusting 
power  of  his  eye  be  good,  will  see  surrounding  near 
objects  distinctly  when,  by  the  cessation  of  the  action  of 
the  atropia,  relaxation  of  the  far-adjustment  takes  place, 
and  will  see  to  read  by  an  exertion  of  the  near  adjust- 

ment. For  this  purpose,  however,  it  is  usually  found 
that  glasses  of  greater  convexity  are  required.  Glasses, 
namely,  of  such  a  power  as  will  enable  the  person  to 
see  quite  distinctly  at  the  distance  of  twelve  or  sixteen 
inches,  without  exertion  of  their  near-adjustment,  and  at 
a  nearer  distance  by  exertion  of  the  near-adjustment. 

The  required  power  may  be  ten  or  even  six  inches. 
Convex  glasses  of  low  power  appear  to  help  well  in 

hypermetropia  for  reading  or  sewing,  but  this  is  because, 
with  the  convergence  of  the  eyes,  the  near-adjustment  to 
a  great  degree  comes  into  play, — to  a  greater  degree  than 
is  desirable.  Substitute  stronger  convex  glasses,  and  this 
habit  of  over-exerting  the  near-adjusting  apparatus  will 
bo  rendered  unnecessaiy. 

Myopic  persons,  it  has  been  above  shown,  are  naturally 
not  necessitated  to  exert  their  near-adjusting  power  much. 
Hence,  if  they  do  not  in  youth  begin  to  wear  concave 
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glasses  deep  enough  to  neutralize  the  myopic  conforma- 
tion of  their  eyes,  and  thus  necessitate  themselves  to 

exert  their  near-adjusting  power  in  reading,  &c,  they 
find  it  difficult  to  do  so  later  in  life.  They  can  only  use 
the  deeper  concaves  for  distant  objects,  and  shallower 
for  near  objects. 
Hypermetropic  persons,  on  the  contrary,  are  naturally 

necessitated  to  exert  their  near-adjusting  power  to  the 
utmost.  Hence,  if  they  do  not  in  youth  begin  to  wear 
convex  glasses  sufficient  to  correct  the  hypeimetropic  con- 

formation of  their  eyes,  and  thus  necessitate  themselves 
to  exert  their  near-adjusting  power  loss — if  not,  even,  to 
exert  their  far-adjusting  power,  they  find  it  difficult  to 
use,  for  distant  objects,  convex  glasses  of  a  power  strong 
enough  for  reading  or  sewing. 

They  aro  disposed  to  select  glasses  to  see  distant  objects 
witb,  of  a  Lower  power  than 'Will  subsequently  be  desirable. 
This  is  because  tho  habit  of  exerting  their  near-adjusting 
power  tn  the  utmost  is  unconsciously  still  persisted  in 
while  tho  glasses  aro  being  triod.  Aftor  using  for  some 
time  the  glasses  selected,  however,  the  patients  become 
ablo  to  relax  the  near-adjusting  power  when  trying  other 
glasses.  Thoy  then  find  that  with  stronger  convoxes  than 
thoso  they  had  at  first  chosen,  they  can  exorcise  sight  with 

Less  sti'aining  and  more  comfortably. 

8th. — Presbyopia,  or  old-sightedness. 

With  tho  advance  of  lifo,  tho  power  of  the  eye  to  adjust 
itself  for  vision  at  different  distances  becomes  impaired, 
and  after  middle-age  it  is  usually  altogether  lost.  After 
niiildle-age,  indeed,  failure  of  the  adjusting  power  of  the 
eyes  is  so  common  that  it  is  to  be  viewed  as  a  natural 
change  in  the  state  of  the  eye. 

The  defect  of  sight  arising  from  failuro  of  the  adjusting 
power  of  the  eye  is  named  presbyopia  (from  irpeVjSus,  old, 
and  6\p,  the  eye). 

In  presbyopia,  the  person  can  see  only  at  the  distance 
which  the  anatomico-optical  conformation  of  his  eyes 
allows.  The  previously  emmetropic  eye  can  see  only  at  a 
distance, — the  myopic  eye  still  requires  concave  glasses 
for  seeing  distant  objects,  but  may  require  convex  glasses 
to  see  very  near  objects  distinctly, — whilst  the  hyperme- 

tropic eye  becomes  incapable  of  seeing  at  any  distance 
without  convex  glasses  sufficient  to  neutralise  the  hyper- 
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metropia  in  viewing  distant  objects,  and  still  stronger 
convex,  glasses  to  compensate  for  the  failure  of  the  adjust- 

ing power  in  viewing  near  objects. 
As  failure  of  the  adjusting  power  of  the  eye  is  not  so 

much  felt  in  myopia  as  in  emmetropia,  our  ideas  of  pres- 
byopia have  been  founded  on  it  chiefly  as  it  manifests 

itself  in  the  latter,  and  therefore  it  has  come  to  be 

synonymous  with  far-sightedness. 
In  treating  of  presbyopia,  however,  it  will  be  necessary 

to  consider  it  successively  under  the  heads  of  presbyopia 
in  the  emmetropic  eye, — in  the  myopic  eye, — and  in  the 
hypermetropic  eye. 

9th. — Presbyopia  in  the  emmetropic  eye. 

With  this  state  of  vision  the  person  can  see  objects  dis- 
tinctly only  when  they  are  at  a  very  considerable  distance 

from  the  ej'es ;  in  reading,  for  example,  he  holds  the  book 
at  arm's  length. 

The  power  of  adjusting  the  eye  for  different  distances 
being  much  impaired,  the  rays  of  light  from  nearer  objects, 
as  they  are  more  divergent,  tend  to  come  to  a  focus  at  a 
point  behind  the  retina,  on  which  therefore  they  impinge 
in  circles  of  dissipation,  and  form  indistinct  and  confused 
images. 

By  removing  the  object  from  the  eyes,  it  comes  to  be 
distinctly  seen,  because  the  rays  from  it  which  enter  the 
eye,  being  now  less  divergent  than  when  it  was  near,  are 
more  quickly  brought  to  a  focus ;  .in  other  words,  the 
different  points  of  the  object  as  foci  of  incident  rays,  and 
the  foci  to  which  these  rays  are  brought  in  the  interior  of 
the  eye  by  the  refractive  media,  are  conjugate  foci ;  and  ac- 

cordingly, when  the  foci  of  incident  rays  are  removed 
from  the  refractive  media,  the  foci  of  refracted  rays  come 
near  them. 

In  trying  to  read,  tho  attempt  to  exert  the  power  of 
adjustment  induces  fatigue  and  confusion  of  vision,  though 
in  such  a  case  it  will  probably  bo  found  that  tho  eye  is 
affected  with  hypermetropia  in  a  slight  degree. 

In  commencing  presbyopia,  the  near-adjusting  power  is 
not  lost, — it  is  only  impaired  in  respect  to  range,  so  that 
the  person  can  no  longer  adjust  for  a  nearer  distanco 
perhaps  than  twenty  inches. 

As  the  adjusting  power  becomes  more  impaired,  stronger 
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convexes  are  required.  When  it  is  quite  lost,  convex 
glasses  of  different  powers  are  required  to  correspond  with 
the  different  distances  of  the  objects  looked  at. 

Appearances  presented  by  emmetropic  eyes  affected  with 
presbyopia. — In  many  cases  there  is  nothing  peculiar  to  be 
observed ;  but  frequently  the  crystalline  and  iris  are  in- 

clined towards  the  cornea,  which  in  consequence  of  the 
resulting  diminution  of  the  depth  of  the  anterior  chamber 
appears  flat.    The  pupil  is  small. 

Peculiarities  of  presbyopic  vision  in  persons  originally  em- 
metropic : — 

1.  They  see  small  objects  indistinctly  at  evoiy  distance, 
because  when  near,  they  are  out  of  focus,  and  when  re- 

moved from  tho  eye  somowhat,  they  are  seen  at  a  small 
visual  anglo  and  with  little  light.  By  increasing  the  light, 
cont  raction  of  tho  pupil  is  oxcited,  and  thoy  see  better. 
Eenoe,  fchey  do  not  see  so  well  by  candle-light  as  before, 
and  when  attempting  to  read  by  candle-light,  they  place 
perhaps  tho  candlo  between  them  and  the  book  held  at 
arm's  length. 

2.  They  see  largo  and  distant  objects  very  distinctly. 
There  is  no  complaint  of  fatigue.  Tho  complaint  merely 

is  that  the  sight  is  indistinct,  except  for  distant  objects, 
and  that  lines  and  points  appear  multiplied,  whether  both 
eyes  or  ono  only  is  used. 

Tho  presbyopic-emmoti'opic  eye  cannot  by  any  effort  see 
near  at  hand.  It  can  see  only  at  somo  distance.  With  a 
suitable!  convex  glass  it  can  see  near  objects. 

The  hypermetropic-asthenopic  oyo,  on  the  contrary,  can 
by  an  effort  of  adjustment  see  near  at  hand,  but  only  for 
a  short  timo.  Fatigue  of  the  adjusting  power  quickly 
supervenes,  and  confusion  of  sight  takes  place. 

Prevention  and  treatment. — Although  presbyopia  depends 
on  a  change  in  the  state  of  the  eye  which  takes  place 
naturally  with  the  advance  of  life,  something  may  be  done 
in  the  way  of  retarding  its  progress,  and  thus  so  far  pre- 

serving the  sight,  by  avoiding  over-exertion  of  the  eyes  in 
reading  and  other  minute  work,  especially  by  artificial 
light,  at  the  time  of  life  when  diminution  of  adjusting 
power  usually  comes  on. 

Convex  glasses  help  the  vision  of  presbyopic  people  who 
have  been  originally  emmetropic  for  near  objects,  by 
diminishing  the  divergence  of  the  rays  of  light  before 
they  enter  the  eye,  so  that  they  may  be  more  speedily 
brought  to  foci  than  they  would  otherwise  be,  in  con- 
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sequence  of  the  diminished  power  of  the  near-adjusting 
apparatus  of  the  eye. 

Presbyopic  persons,  at  the  same  time  that  they  have 
lost  the  power  of  adjustment  for  near  objects,  may  be 
somewhat  cataractous,  or  have  their  retina  impaired  in 

sensibility.  In  such  cases,  convex  glasses,  besides  reme- 
dying the  defective  adjustment,  are  of  use  by  their  mag- 

nifying power;  somewhat  stronger  glasses  are  therefore 
to  be  ordered. 

Convex  glasses  are  made  of  different  degrees  of  con- 
vexity. The  least  convex  being  those  adapted  for  the 

slighter  degrees  of  far-sightedness,  the  more  convex  for 
the  greater  degrees. 
To  see  distant  objects,  emmetropic  persons,  who  have 

become  presbyopic,  do  not  in  general  require  convex 
glasses.  It  is  most  commonly  to  enable  them  to  read 
and  do  minute  work  that  they  use  spectacles. 

If  it  is  only  at  a  very  great  distance  that  a  person  can 
see  distinctly,  the  focal  length  of  the  convex  glass  which 
he  will  require  to  enable  him  to  read  will  be  equal  to  the 
distance  at  which  he  wishes  to  see  to  read.  If  he  wishes 

to  see  to  read  with  the  book  ten  inches  off,  he  will  require 
convex  glasses  of  ten  inches  focal  length. 

If  he  is  not  so  very  far-sighted,  but  can  see  small  objects 
distinctly  at  twenty  inches  distance,  for  example,  the  focal 
length  of  the  convex  glasses  which  he  will  require  to 
enable  him  to  read  at  twelve  inches  distance,  is  determined 
by  multiplying  the  two  distances  together,  and  dividing 
the  product,  240,  by  the  difference  between  them,  viz., 
eight.  The  quotient,  thirty,  is  the  focal  length  in  inches 
of  the  glasses  required. 

But  when  a  person  finds  it  necessaiy  to  have  recourse 
to  glasses  for  far-sightedness,  he  shoidd  go  to  an  optician, 
and  select  two  or  three  pairs  which  appear  to  assist  his 
vision  best,  or  send  for  two  or  three  of  about  the  focal 
length  which,  according  to  the  above  calculation,  he 
thinks  will  suit  him,  and  try  them  leisurely  at  home  for  a 
day  or  two  before  fixing  his  choice  on  one  particular 

pair. 
The  following  are  the  circumstances  which  should  guide 

him  in  his  choice : — The  glasses  should  be  of  sufficient 
power  to  enable  him  to  see  objects  distinctly  as  he  wishes, 
and  at  the  same  time  comfortably.  With  glasses  of  too 
low  a  power  fatigue  and  confusion  of  sight  supervene. 
Glasses  which  make  the  objects  appear  larger  than  natural, 
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and  strain  and  fatigue  the  eyes  and  cause  headache,  are 
not  adapted  to  his  case, — they  are  too  convex.  It  is 
usually  found  that  glasses  the  next  degree  more  convex 
are  required  for  work  by  artificial  light. 

The  alteration  in  the  eye  on  "which  the  far-sightedness 
depends,  generally  goes  on  to  increase  with  age,  hence  it 
is  necessary  aftor  a  time — a  few  years — to  change  the 
glasses  first  chosen  for  others  more  convex.  In  regard  to 
this  exchange  it  is  to  be  observed,  that  it  ought  not  to  be 
too  hastily  had  recourse  to,  nor,  on  the  other  hand,  too 
long  delayed.  The  same  feeling  of  necessity  which  first 
prompted  to  the  use  of  glasses,  will  indicate  the  necessity 
of  change. 

In  changing,  the  glasses  previously  in  use  for  the  even- 
ing are  to  be  adopted  for  the  day,  and  a  pah'  one  degree 

stronger  procured  for  evening  work. 
When  tho  patient  manifosts  a  disposition  to  try  a 

frequent  change  of  his  spectacles,  a  glaucomatous  state  of 
the  eye  will  probably  be  discovered  on  examination. 

In  advanced  age,  to  total  failure  of  the  adjusting  power, 
is  superadded  a  hypermetropic  state  from  diminished 
refractive  power  of  the  media  of  the  eye,  so  that  even 
parallel  rays  cannot  be  brought  to  foci  on  the  retina.  To 
soo  distant  objects,  thorcfore,  convex  glasses  are  required, 
though  of  a  power  lower  than  those  necessary  for  reading 
with. 

Beading  glass. — This  is  a  double-Convex  lens,  used  for 
the  purposo  of  magnifying  the  object, — the  names  on 
maps,  or  the  like;  whereas,  convex  spectacles  are  used 
morely  to  render  objects  distinct  at  a  given  distance,  with- 

out magnifying  them,  as  above  mentioned. 

10th. — Presbyopia  in  the  myopic  eye. 

With  loss  of  power  of  adjustment,  the  myopic  eye 
ceases  to  see  well  so  near  or  so  far  off  as  formerly.  It 

sees  perfectly  distinctly,  perhaps,  at  one  particular  dis- 
tance only.  And  that  distance  depends  on  the  anatomico- 

optical  conformation  of  the  eyeball. 
Suppose  the  distance  be  twelve  or  fourteen  inches,  the 

person  will  require  convex  glasses  to  see  nearer  objects 
perfectly  distinctly,  and  concave  glasses  to  see  more 
distant  objects. 
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Suppose  the  distance  at  which  the  person  can  see  per- 
fectly distinctly  be  about  ten  inches,  he  will  be  able  to 

read,  write,  and  do  any  other  near  work  without  the 
assistance  of  convex  glasses  to  make  up  for  the  loss  of 
his  near-adjusting  power. 

To  see  distant  objects,  he  will  still  require  concave 
glasses. 

Myopic  eyes  affected  with  presbyopia,  though  they  do 
not  possess  any  intrinsic  power  of  adjustment  whereby 
they  can  bring  to  foci  rays  diverging  from  a  nearer  or 
further  distance  than  the  one  particular  distance  above 
referred  to,  can  still  see  the  different  objects  in  a  room 
distinctly  enough  without  the  aid  of  glasses,  and  in  the 
street  or  open  country  can  see  objects  distinctly  enough 
for  all  practical  purposes  with  the  aid  of  concave  glasses. 

Directing  his  eyes  to  an  object  two  or  three  feet  from 
him,  the  person  will  see  it  distinctly  enough,  whilst  an 
object  in  the  same  field  of  view  at  the  distance  of  ten  or 
twelve  feet  is  at  the  moment  seen  very  indistinctly. 

If  now  he  directs  his  eye  to  the  object  at  the  distance 
of  ten  or  twelve  feet,  he  sees  it  distinctly  enough,  but  the 
object  at  the  distance  of  two  or  three  feet  now  appears 
very  indistinct. 

This  might  be  considered  an  evidence  of  adjustment  of 
the  eye  for  the  two  different  distances.  There  is,  however, 
no  real  intrinsic  adjustment  in  the  case.  Either  the 
nearer  or  the  more  distant  object  is  seen  distinctly  enough, 
merely  because  by  directing  the  eye  to  it,  its  image  falls 
on  the  central  and  most  sensitive  part  of  the  retina,  whilst 
the  image  of  the  other  object  falls  on  the  circumferential 
and  least  sensitive  part  of  the  retina. 

It  is  to  be  observed  that  at  neither  the  nearer  nor  the 
further  distance  is  the  object  seen  exactly  defined  on 
directing  the  eye  to  it.  On  directing  the  eye  to  the 
further  object,  it  is  of  course  seen  less  defined  than  the 
nearer  object  when  the  eye  is  directed  to  it ;  but  the 
difference  is  not  at  a  glance  very  striking. 

11th. — Presbyopia  in  the  hypermetropic  eye. 

With  loss  of  power  of  adjustment,  the  hypermetropic 
eye  ceases  to  see  distinctly  at  any  distance.  The  distance 
of  the  retina  behind  the  crystalline  body  being  so  short, 
even  parallel  rays  of  light  tend  to  come  to  a  focus  only  at 
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a  point  behind  that  nervous  membrane,  on  which,  there- 
fore, they  impinge  in  circles  of  dissipation,  and  form  in- 

distinct and  confused  images. 
To  see  distant  objects,  convex  glasses  of  a  power  suf- 

ficient to  neutralise  the  hypermetropic  conformation  of 
the  particular  eye  are  required ;  that  is,  convex  glasses 
which  will  converge  parallel  rays  so  much  at  their  en- 

trance into  the  eye,  that  they  will  admit  of  being  brought 
by  the  refractive  media  to  foci  on  the  retina. 

The  hypermetropia  being  neutralized,  the  presbyopia 
or  defect  of  adjustment  still  remains,  so  that  glasses  for 
different  distances  are  necessary. 

To  see  nearer  objects,  proportionally  more  convex 
glasses  are  required,  the  power  being  adapted  to  each 
particular  distance  at  which  it  is  desired  to  see  distinctly. 

As  hypermetropia  from  diminished  refractive  power  of 
the  eye  takes  place  from  senile  changes  in  the  emme- 

tropic eye,  so  also  in  the  originally  hypermetropic  eye 

the  hypermetropia  •increases  in  the  same  maimer. 

12th. — Paralysis  of  adjustment. 

The  failure  of  the  power  of  adjustment  in  presbyopia 
appears  to  be  owing,  not  to  paralysis  of  the  muscular 
fibres  subservient  to  that  act,  but  to  a  change  in  the 
condition  of  the  lens,  whereby  it  no  longer  admits  of  the 
necessary  alteration  of  form. 

It  has  been  abovo  mentioned  that  in  the  lenses  of  the 

eyes  of  old  people  the  circumference  is  marked  with  radi- 
ating indentations.  These  I  consider  impressions  which 

have  been  made  by  the  fibres  of  the  orbiculus  capsulo- 
ciliaris  in  the  course  of  the  frequent  acts  of  adjustment, 
and  which  have  become  permanent  in  consequence  of  the 
loss  of  elasticity  of  the  lens.  The  result  is,  that  the  an- 

terior surface  of  that  body  no  longer  admits  of  being 
rendered  more  convex,  though  the  muscular  fibres  sub- 

servient to  the  act  of  near  adjustment,  may  continue  as 

capable  of  action  as  their  associates,  the  circular  mus- 
cular fibres  of  the  iris,  evidently  are.  Again,  in  conse- 

quence of  its  firmness  and  loss  of  elasticity,  the  lens,  in 

advanced  age,  though  it  tends  slowly  to  become  per- 
manently flatter,  cannot,  for  an  occasion,  undergo  a 

transient  flattening.  The  muscular  fibres  originally 
subservient  to  the  adjustment  for  the  lowest  state  of 
refraction,  therefore,  cannot  now  produce  any  impression 
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on  it,  though,  they  may  still  continue  as  capable  of 
action  as  the  radiating  fibres  of  the  iris  with  which  they 
are  associated,  and  equally  with  which  they  are  sus- 

ceptible of  the  influence  of  atropia,  and  under  the  con- 
trol of  the  sympathetic. 

True  paralysis  of  adjustment  presents  itself  in  two 
forms,  viz.,  1st,  paralysis  of  adjustment  for  near  sight; 
and,  2nd,  paralysis  of  adjustment  for  distant  sight. 

Paralysis  of  adjustment  for  near  sight. — This  is  iden- 
tical with  mydriasis  above  noticed  (p.  454).  At  the 

same  time  that  the  circular  muscular  fibres  of  the  iris 

are  paralysed,  so  that  the  pupil  cannot  be  contracted, 
the  muscular  fibres  subservient  to  the  near  adjustment 
of  the  eye  are  paralysed,  so  that  near  objects  cannot 

be  distinctly  seen.  If  the  patient's  eyes  bo  naturally 
myopic,  be  may  be  still  able  to  read  or  write ;  if  em- 

metropic, he  is  unable  to  do  so  except  with  convex 
glasses,  but  is  able  to  see  at  a  distance  as  before ;  if 
hypermetropic,  he  is  more  incommoded,  as  he  can  see 
neither  near  nor  distant  objects  distinctly  without  convex 
glasses. 

Treatment. — See  supra,  Mydriasis,  and  infra,  Paralysis 
of  oculo-motor  nerve. 

As  allied  to  paralysis,  cases  of  defective  sight  occurring 
after  debilitating  disease,  and  described  under  the  name 
of  paresis,  or  debility  of  adjustment,  fall  to  be  noticed 
here.  There  may  or  may  not  be  accompanying  mydriasis. 
The  symptom  is  inabiUty  to  see  at  so  near  a  distance 
as  usual.  In  this  respect  the  case  resembles  one  of 
presbyopia,  but  differs  in  respect  to  the  circumstances 
under  which  it  comes  on.  As  the  inability  to  see  to 
read  is  manifest  at  the  first  attempt,  the  case  cannot 
be  confounded  with  asthenopia. 

The  defect  of  vision  which  has  been  found  to  occur 
in  persons  recovering  from  diphtheria  faucium — often 

along  -with  debility  of  the  muscles  of  speech  and  deglu- 
tition, and  paralytic  symptoms  of  other  parts — Dr. 

Donders  has  recognised  to  be  owing  to  a  paresis  of  the 
muscular  fibres  subservient  to  the  adjustment  of  the  eye 
for  near  sight. 

This  paresis  of  the  adjusting  apparatus  is  of  course 
most  felt  by  hypermetropic  and  emmetropic  eyes,  much 
less  by  myopic  eyes. 

Treatment. — Though  convex  glasses  help  the  sight  for 
near  objects,  they  are  not  to  be  had  recourse  to.  With 
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the  restoration  to  health  the  eyes  regain  their  adjusting 
power,  and  near  objects  are  seen  distinctly  as  before. 

Towards  such  a  consummation  good  diet  and  tonics  are 
the  auxiliaries  obviously  indicated. 

Paralysis  of  adjustment  for  distant  sight. — We  have  an 
example  of  this  in  those  cases  of  myosis  above  referred  to, 
as  the  effect  of  pressure  on  the  sympathetic  in  the  neck 
by  tumours,  &c.  (p.  451). 

13th. — Asthenopy,  or  iveaJe-sightedness.* 

Subjective  symptoms. — An  inability  to  exercise  vision  on 
near  objects,  as  in  reading,  sewing,  and  the  like,  for  any 
length  of  time.  Tho  patient  is  able  at  first  to  see  to  read 
distinctly  enough,  but  the  vision  soon  grows  confused, — 
tho  words  appearing  as  if  mixed  together.  The  eyes  at 
the  same  time  become  tired  and  painful — the  pain  ex- 

tending to  the  head. 
If  the  eyes  are  closed,  and  rest  given  to  them  for  a  few 

minutes,  vision  may  be  again  exercised,  but  in  a  short 
time  the  eyes  will  become  fatigued,  and  the  vision  con- 
fused  as  before.  Both  eyes  are  in  general  equally 
affected. 

The  vision  of  distant  objects  is  not  complained  of, 
tin  nigh  in  oxtrcmo  cases  distant  objects  also,  on  being 
fixed,  fade  from  tho  sight.  By  the  use  of  convex  glasses 
the  exercise  of  vision  on  near  objects  is  much  assisted. 

Objective  symptoms. — There  is  in  general  no  positive 
appearance  of  disease.  The  eyeballs,  however,  may  be 
sunk  looking,  tho  cornea  of  small  diameter,  its  aspect 
dull,  from  a  want  of  smoothness  of  surface,  as  may  be 
seen  by  the  irregularity  of  reflection  of  the  light  when 
under  examination  with  a  magnifying  glass;  the  impils 
sluggish,  though  sometimes  quite  active,  the  iris  often 
pale,  and  bleached  looking. 

The  eyes  are  directed  towards  objects  in  a  weak,  indeci- 
sive manner.  They  have  a  divergent  direction,  but  in  con- 

verging them  strongly,  in  the  effort  to  adjust  for  near 
objects,  convergent  squint  is  apt  to  take  place. 

Nature  of  the  complaint. — Asthenopy  has  its  origin  in 
the  hypermetropic  conformation  of  the  eyeballs,  which  is 
congenital  (p.  486). 

The  strong  exertion  of  the  near  adjustment  necessary 
to  enable  the  hypermetropic  eye  to  bring  divergent  rays 

*  Hebetudo  visus. 
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to  a  focus  on  the  retina,  i.  e.,  to  enable  it  to  read  or  sew, 

leads  to  fatigue,  and  the  subjective  symptoms  of  asthen- 
opy  above  enumerated  set  in. 

The  apparatus  by  which  the  eye  is  adjusted  for  the 
vision  of  near  objects  appears  to  be  at  first  of  natural 
power,  but,  in  consequence  of  the  over-exertion  to  which 
it  is  habitually  subjected,  it  becomes  incapable  of  being 
maintained  in  action  long  at  a  time.  It  is  as  if  one  were 
to  hold  a  book  too  near.  Though  he  might  be  able  by  an 
effort  to  adjust  his  eyes  so  as  to  see  to  read  for  a  minute 
or  two,  the  sight  would  then  become  confused  and  the 
eyes  tired.  The  use  of  convex  glasses  would,  however, 
prevent  this. 

The  hypermetropic  conformation  of  the  eyeballs  being 
congenital,  asthenopy  manifests  itself  in  childhood  or 
youth.  The  degree  in  which  and  the  period  at  which  it 
manifests  itself,  however,  vary  according  to  the  degree 
of  the  hypermetropic  conformation  of  the  eyeball,  the 
amount  of  exertion  to  which  the  sight  has  been  subjected, 
and  the  state  of  the  general  health.  Asthenopia  may 
manifest  itself  before  the  eyes  have  been  subjected  to  any 
great  exertion.  If  there  be,  as  there  often  is,  general 
debibty,  asthenopia  is  the  sooner  and  more  decidedly 
manifested. 

In  moderate  degrees  of  hypermetropia,  the  sight  may 
be  exerted  for  a  long  time  before  any  complaint  is  made. 
At  last,  with  the  advance  of  life  the  range  of  adjustment 
diminishes,  and  the  energy  of  the  near  adjusting  ap- 

paratus becomes  impaired  and  no  longer  able  to  keep  up, 
for  any  length  of  time,  the  over-exertion  imposed  upon 
it. 

The  patients  who  complain  of  asthenopy  for  the  first 
time  are,  many  of  them,  students,  artists,  clerks,  en- 

gravers, watchmakers,  tailors,  sempstresses,  &c,  who 
have  sat  up  late  working  by  artificial  light  and  who  have 
not  had  sufficient  exercise  in  the  open  air. 
Many  also  are  persons  who  labour  under  general 

debibty. 
Diagnosis. — There  is  a  form  of  asthenopy  which  is 

owing  not  to  a  hypermetropic  conformation  of  the 
eyes  and  consequent  trouble  of  the  internal  adjust- 

ing apparatus  for  the  vision  of  near  objects,  but  to 
defective  power  of  the  internal  recti  muscles,  causing 
inability  to  maintain  the  eyes  in  the  degree  of  con- 

vergence necessary  for  the  vision  of  near  objects.  This K  K 
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weakness  of  the  internal  recti  is  most  common  in 
myopia,  and  is  the  cause  of  the  asthenopic  symptoms 
in  the  near-sighted.  This  form  of  asthenopy  may  be 
imitated  by  attempting  to  read  with  too  strong  convex 
glasses. 

Another  form  of  what  may  be  called  asthenopy  depends 
on  an  irritable  state  of  the  eyes,  and  occurs  as  a  sequela 
of  inflammation,  especially  scrofulous  ophthalmia,  ex- 

ternal and  internal.  In  such  a  case  uneasiness,  redness 
and  watering  of  the  eyes,  come  on  as  soon  as  the  patient 
tries  to  use  them.  There  is  often  some  degree  of  near- 
sightedness. 

Hypermetropic- Ajefaencspy  is  principally  to  be  distin- 
guished from  paralysis  or  paresis  of  near  adjustment,  and 

amblyopy,  or  incomplete  amaurosis. 
1st.  Paralysis  or  paresis  of  the  near-adjusting  apparatus. — 

This  sometimes  occurs  in  children,  and  might  be  con- 
fountleil  with  asthenopy,  as  the  two  have  this  in  common, 
that  distant  objects  may  bo  seen  without  straining  of  the 
eyes,  whilst  in  asthenopy  during  a  paroxysm  as  well  as  in 
aresis,  near  objects  aro  not.  The  defect  in  question  is, 
owover,  distinguished  from  asthenopy  in  the  circum- 

stance, that  by  rest  the  eyes  do  not  acquire  the  power  of 
distinguishing  near  objects. 

2nd.  Amblyopy,  or  incomplete  amaurosis. — In  amblyopy 
there  is  constantly  present  an  indistinctness  of  sight  ex- 
tending  to  all  objects  large  and  small,  distant  and  near; 
in  asthenopy  indistinctness  of  sight  comes  on  only  after 
the  eyes  have  been  oxerted  on  near  objects.  In  amblyopy 
the  patient  sees  best  after  having  fixed  his  eyes  for  some 
time  <>n  the  object  he  examines;  in  asthenopy,  on  the 
contrary,  vision  fails  then. 

Prognosis. — As  hypermetropy  depends  on  an  original 
defect  in  the  conformation  of  the  eyes,  a  cure,  properly 

speaking,  is  not  to  be  anticipated,  but'  much  may  be  done 
to  alleviate  the  symptoms.  Asthenopiy,  though  it  has 
become  confirmed,  rarely  passes  into  amblyopy,  and  is 
not  Likely  to  end  in  blindness. 

Treatment. — The  first  thing  in  the  way  of  treatment  is 
the  avoidance,  or  removal  by  appropriate  means,  of  any 
debilitating  causes,  whether  affecting  the  general  system 
or  the  eyes  in  particular,  which  may  appear  to  be  in 
operation. 

Rest  to  the  eyes,  the  occasional  apjdication  to  them  of 
the  cold  douche,  good  diet,  exercise,  country  air,  sea- 
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bathing,  and  the  like,  must  in  general  constitute  a  lead- 
ing part  of  the  treatment  of  asthenopy. 

When  the  patient  requires  to  employ  his  eyes  on  near 
objects,  ho  has  no  other  resource  than  to  use  convex 
glasses,  to  correct  the  hypermetropic  condition  of  his 
eyes — see  above,  p.  486 ;  but  it  woidd  be  advisable  for 
the  patient,  if  his  occupation  requires  much  use  of  the 
eyes,  to  change  it  if  possible  for  one  of  an  opposite 
kind. 

Complications. — Asthenopy  is  often  complicated  Vv'ith 
some  other  affection.  It  may  be  complicated  with  the 
effects  of  some  one  of  the  ophthalrnife ;  with  muscte 
volitantes ;  sometimes  oscillation  of  the  eyes,  and  not 
unfrequently  convergent  strabismus,  with  amblyopy  or 
incomplete  amaurosis.  Persons  blind  of  one  eye  are  not 
unfrequently  affected  with  asthenopy  in  the  other.  One 
eye  may  be  incompletely  amaurotic,  the  other  asthenopic. 
When  asthenopy  is  complicated  with  amblyopy,  the  vision 
is  at  all  times  more  or  less  obscure,  but  on  reading,  &c, 
it  soon  becomes  still  more  so,  recovering,  however,  after 
a  little  rest. 

Asthenopy  depending  on  defective  power  of  the  internal 
recti  muscles. — In  such  cases,  section  of  the  external  recti 
tendons  has  been  recommended. 

By  the  use  of  prismatic  glasses,  placed  with  their 
angle  next  the  nose,  the  binocular  images  are  thrown 
inwards,  and  instinctive  exertion  of  the  internal  recti 
muscles  is  thereupon  incited  in  order  to  preserve  single 
vision. 

As  it  is  in  cases  of  myopy  that  this  kind  of  asthenopy 
presents  itself,  the  glasses  should  at  the  same  time 
possess  the  requisite  degree  of  concavity.  Concave 
glasses  alone,  so  set  in  the  frames  that  their  centres  are 
not  opposite  the  pupil  but  nearer  the  nose  are  often 
sufficient.  In  this,  we  have  a  combination  of  a  prism 
(with  its  angle  next  the  nose)  and  a  concave  lens,  p.  510. 

14th. — Distigmatism.  * 

In  the  Philosophical  Transactions  for  1801,  Dr.  Thomas 

Young  called  attention  to  the  fact  that  "his  eye,  in  a 

*  From  Als,  double,  and  aTiyfta,  a  point.  Astigmatism,  from  a, 
privative,  aud  ariyfxa,  a  point— Cylindrical  eye. K  K  2 
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state  of  relaxation,  collects,  to  a  focus  on  the  retina, 
those  rays  which  diverge  vertically  from  an  object  at  the 
distance  of  ten  inches  from  the  cornea  and  the  rays  which 
diverge  horizontally  from  an  object  at  seven  inches 

distance." In  the  Transactions  of  the  Cambridge  Philosophical 
Society  (Vol.  ii.,  p.  267,  Cambridge,  1827),  Mr.  Airy,  the 
Astronomer  Boyal,  gave  an  account  of  a  similar  defect  of 
one  of  his  own  eyes  which,  however,  contrary  to  what 

occurred  in  1  >r.  Young's  case,  consisted  in  the  rays  being refracted  to  a  nearer  focus  in  a  vertical  than  in  a  hori- 
zontal plane.  This  would  take  place,  he  remarks,  if  the 

cornea,  instead  of  being  a  surface  of  revolution,  in  which 
the  curvature  of  all  its  sections  through  the  axis  must  be 
equal,  were  of  somo  other  form,  in  which  the  curvature 
in  a  vertical  piano  is  greater  than  in  a  horizontal.  This 
is,  in  fact,  Hi"  natural  form  of  the  cornea,  but  in  the 

instanco  of  Mr.  Airy's  eye,  existing  in  an  exaggerated 
degrco  so  as  to  disturb  vision. 

Prom  observations  which  I  have  made,  I  have  been  led 
to  believe  thai  astigmatism  or  inability  of  the  eye  to  col- 

lect all  the  rays  of  light  which  enter  it  to  one  exact  focus, 
is,  if  not  the  rule  of  sight,  at  least  of  very  common 
occurrence.  1  do  not,  of  course,  refer  to  cases  like  Mr. 

Airy's,  in  which  astigmatism  exists  in  so  exaggerated  a 
degreo  as  to  be  a  positive  defect  of  sight. 

In  a  case  of  myopia  with  astigma- 
tism, similar  to  that  of  Dr.  Young, 

which  is  the  rarer  form,  I  lately 
made  the  following  analysis  of  the 

sight,  in  respect  to  the  astigma- 

tism : — If  a  vertical  and  horizontal  line, 

both  equally  strong  and  black  (Fig. 
 130),  be  viewed,  they  are  seen  with 

pj0  j3q  medium  distinctness  at  the  distance of  about  ten  inches. 

At  the  distance  of  about  eight  and  a  half  inches,  the 

vertical  line  is  seen  with  greater  distinctness  and  better 
definition— the  greatest  distinctness  and  best  definition 

the  eyes  are  capable  of;  but  the  horizontal  line  is  seen 
indistinctly — with  much  less  distinctness  than  that  with 

winch  any  part  of  the  figure  is  seen  at  the  distance  of  ten inches. 

At  the  distance  of  twelve  inches,  the  horizontal  hue  is 
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seen  with  the  greatest  distinctness  and  best  definition  the 
eyes  are  capable  of ;  but  the  vertical  bne  is  seen  indis- 

tinct!}'— with  much  less  distinctness  than  that  with  which 
any  part  of  the  figure  is  seen  at  the  distance  of  ten  inches. 

Or,  if  the  person  looks  at  his  watch,  held  at  the  distance 
of  ten  inches,  he  sees  all  the  figures  with  medium  dis- 

tinctness. At  the  distance  of  eight  and  a  half  inches,  he 
sees  the  XII  and  the  VI  well  defined,  but  the  IX  and 
the  III  ill-defined.  At  the  distance  of  twelve  inches  on 
the  contrary  the  IX  and  the  III  are  seen  well  defined, 
whilst  the  XII  and  the  VI  are  seen  imperfectly  so. 
The  hiterinediato  figures  present  intermediate  degrees  of 
distinctness. 

It  thus  appears  that  the  eyes  under  notice,  different 
from  the  more  usual  case  noticed  at  page  65,  collect  to  a 
focus  on  the  retina  the  rays  which  diverge  in  a  horizontal 
plane  at  the  distance  of  eight  and  a  half  inches  ;  and  the 
rays  which  diverge  in  a  vertical  plane  at  the  distance  of 
twelve  inches. 

The  eyes  are  thus  not  monostigmatic,  that  is,  are  not 
capable  of  collecting  all  the  rajrs  of  light  which  enter 
them  to  one  exact  focus.  They  are,  on  the  contraiy,  di- 
stigmatk,  that  is,  they  have  each  two  distinct  elongated 
foci  to  which  they  bring  the  rays,  viz.,  one  focus  for 
horizontal  rays,  and  one  for  vertical  rays. 

The  different  foci  in  distigmatism,  instead  of  being  for 
rays  in  horizontal  and  vertical  planes,  have  been  met  with 
for  rays  in  oblique  planes. 

Distigmatism  is  corrected  by  the  use  of  cylindrical 
leuses.  If  the  person,  whose  vision  is  above  described, 

•wishes  to  see  with  perfect  distinctness  at  the  distance  of 
eight  and  a  half  inches,  he  would  make  use  of  a  glass 
cylindrieally  convex  on  one  side  of  about  twenty-eight 
inches  focus,  held  before  the  eye  with  its  axis  horizontal. 
This  glass,  having  the  fitting  degree  of  convexity,  will 
bring  the  rays  radiating  in  the  vertical  plane  from  a 
distance  of  twelve  inches  to  a  focus  in  his  eye,  whilst  it 
will  exert  no  influence  on  the  rays  radiating  in  the  hori- 

zontal plane  from  a  distance  of  eight  and  a  half  inches. 
If,  on  the  contrary,  the  person  desired  to  see  with 

perfect  distinctness  at  the  distance  of  twelve  inches,  he 
would  employ  lenses  cylindrieally  concave  on  one  side 
held  before  the  eye  with  their  axis  vertical.  This  cylin- 

drical glass,  with  a  negative  focal  length  of  about  twenty- 
eight  inches,  would  so  diverge  the  rays  in  the  horizontal 
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plane  that  they  would  be  brought  to  a  focus  on  the  retina. 
The  rays  iu  the  vertical  plane  being  unaffected  in  passing 
through  the  glass  would  be  brought  to  the  same  focus  by 
the  refractive  power  of  the  eye  alone. 

In  a  case  of  oblique  distigmatism,  the  cylindrical  glass 
would  require  to  be  held  obliquely  before  the  eye. 

For  use,  the  other  sido  of  the  lens  is  made  plane,  or 
spherically  convex  or  concave,  to  suit  the  condition  of  the 
eye,  whether  myopic  or  hypermetropic,  irrespective  of  its 
distigmatism. 

The  particular  power  of  cylindrical  glass  required  may 
be  determined  by  means  of  Professor  Stokes's  instrument 
above  described  at  page  66,  bnt  the  simplest  plan  is  to 
have  a  scries  of  cylindrical  lenses  both  convex  and  con- 
cavo  to  try  until  the  proper  ono  is  found  as  abovo  pointed 
out  at  pago  05. 

The  following  mode  of  calculating  will  help  to  an  ap- 
proximation. If  a  person  sees  vertical  lines  distinctly  at 

the  distanco  of  fiftoon  inches,  but  desires  to  see  them 
distinctly  at  tho  distanco  of  ten  inches — the  distance,  viz., 
at  which  ho  sees  horizontal  lines  distinctly,  the  focal 
power  of  the  cylindrical  convex  glass  which  he  will 
require  is  determined  thus : — 

Multiply  tlie  two  distances  of  fifteon  and  ten  together, 
and  divido  tho  product  150  by  tho  difference  between 
them,  viz.,  fivo.  Tho  quotient  thirty  is  the  focal  length 
in  inches  of  the  convex  cylindrical  glass  required. 

If,  on  the  other  hand,  tho  person  desires  to  see  hori- 

zontal lines  distinctly  at  fifteen  inches'  distance,  that, 
viz.,  at  which  he  sees  vertical  lines,  ho  will  require  a 
cylindrical  concave  lens  the  negative  focal  length  of 
w  hich  ho  will  ascertain  by  a  similar  calculation. 

The  person  with  myopia  and  distigmatism,  in  the  case 
abovo  described,  is  at  tho  same  time  affected  with  loss  of 
tho  adjusting  power  of  his  eyes.  The  following  is  an 
analysis  of  his  case  in  tho  latter  respect : —  • 

W  hilst  seeing  the  vertical  Hue  with  perfect  distinctness 
and  definition  at  the  distance  of  eight  and  a  half  inches, 
he  cannot  alter  the  adjustment  of  the  eye  so  as  to  see  the 
horizontal  line  more  distinctly  and  the  vertical  ono  less 
distinctly  ;  and  vice  versa,  whilst  seeing  the  horizontal 
line  perfectly  defined  at  the  distance  of  twelve  inches,  he 
cannot  alter  the  adjustment  of  the  eye  so  as  to  see  the 
vertical  bne  more  distinctly  and  the  horizontal  one  less. 

In  short,  he  finds  that  he  has  no  power  of  altering  the 
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adjustment  of  his  eyes.  He  sees  vertical  lines  with  per- 
fect distinctness  and  definition  only  at  the  distance  of 

eight  and  a  half  inches,  and  horizontal  lines  with  perfect 
distinctness  and  definition  only  at  the  distance  of  twelve 
inches,  and  both  vertical  and  horizontal  lines  simulta- 

neously with  medium  distinctness  only  at  the  distance  of 
ten  inches. 

At  the  distance  of  about  seven  inches  he  sees  the  ver- 
tical line  with  medium  distinctness,  but  the  horizontal 

line  very  indistinctly. 
At  the  distance  of  about  fourteen  inches  he  sees  the 

horizontal  line  with  medium  distinctness,  but  the  vertical 
line  very  indistinctly. 

At  a  nearer  distance  than  seven  inches  he  sees  both 

lines  indistinctly,  but  the  vertical  less  so  than  the  hori- 
zontal. At  a  further  distance  than  fourteen  inches,  on 

the  other  band,  he  sees  both  hnes  indistinctly,  but  the 
horizontal  less  so  than  the  vertical. 

Fio.  131. 

If  now  he  views  two  obbque  lines,  both  of  which  are 
equally  strong  and  black  (Fig.  131),  he  sees  both  legs 
with  medium  distinctness  at  the  distance  of  ten  inches. 

At  the  distance  of  about  eight  and  a  half  inches  he 
sees  the  two  oblique  lines  equally  well,  but  not  so  dis- 

tinctly as  at  the  distance  of  ten  inches. 
At  the  distance  of  twelve  inches  he  sees  the  two  oblique 

lines  with  much  about  the  same  distinctness  as  that  with 
which  he  sees  them  at  the  distance  of  eight  and  a  half 
inches. 

It  thus  appears  that  he  cannot  see  either  of  the  oblique 
lines  with  perfect  distinctness  and  definition  at  any  dis- 

tance ;  but  that  ho  can  see  them  both  simultaneouslv 
distinctly  enough  at  any  distance  from  eight  and  a  half 
inches  to  twelve  inches.  At  a  nearer  distance  than  eight 
and  a  half  inches,  or  a  further  distance  than  twelve  inches, 
the  distinctness  diminishes,  and  that  equally  for  the  two 
lines. 
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He  cannot  by  any  adjustment  of  his  oyes  vary  the 
distinctness  with  which  he  sees  the  oblique  lines  at  a 
given  distance. 

15th. —  Uniocidar  pohjopy,  or  manifold  vision  with  one  eye. 

When  the  eye  is  not  adjusted  to  the  distance  of  the 
object  looked  at — this  circle  (Fig.  132)  for  instance — poly- 

opia with  ono  oyo  occurs.  Instead  of  appearing  single 
and  well  defined,  the  line  appears  multiplied — as  if  made 
up  of  several  overlapping  lines,  and  ill-defined. 

Presbyopio-emmetropio  people  seo  the  line  with  one 
eye  multiplied,  when  they  try  to  look  at  it  near  at  hand 
without  their  spectacles. 

Presbyopic-inyopic  persons  see  the  line  with  one  eye 
multiplied  when  viewed  at  a  distance  either  further  off  or 
nearer  than  that  of  their  distinct  vision. 
The  cause  of  uniocular  polyopia  is  considered  to  be  as 

follows : — 
By  the  concentric  layers  of  the  lens,  the  rays  of  light 

are  brought  to  a  series  of  foci  which  all  coalesce  into  one 
on  the  retina,  when  the  eye  is  in  a  proper  state  of  adjust- 

ment for  the  distance  of  the  object  looked  at,  but  when  it 
is  not,  the  rays  come  to  foci  at  various  points  in  front  of 
the  retina,  or  behind  it,  so  that  a  series  of  superposed 
ill-defined  images  of  the  object  are  projected  on  the 
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retina,  and  the  result  is  that  the  object  is  seen  multiplied 
to  one  eye. 

That  uniocular  polyopia  depends  on  this  cause,  Dr. 
Donders  has  established  by  showing  that  when  the  lens 
has  been  removed  there  is  no  longer  manifold  vision  to 
a  single  eye,  however  much  the  object  may  be  out  of 
focus  and  indistinctly  seen  in  other  respects. 

The  distigmatic  eye,  the  sight  of  which  is  analysed  at 
p.  500,  if  it  views  the  circular  line  at  the  distance  of 
twelve  inches,  sees  the  Hue  above  and  below  single  and 
well  defined,  but  the  side  parts  multiplied  and  ill  defined ; 
but  if  it  views  the  circular  line  at  the  distance  of  eight 
and  a  half  inches,  it  sees  it  on  either  side  single  and  well 
defined,  whilst  above  and  below  it  appears  multiplied  and 
ill  defined. 

If  the  eye  views  the  circle  further  off  than  twelve  inches, 
the  Hue  appears  multiplied  all  round,  but  the  images 
appear  further  apart  at  the  sides. 

If,  on  the  contrary,  the  eye  views  the  circle  at  a  nearer 
distance  than  eight  and  a  half  inches,  the  line  also  appears 
multiplied  all  round,  but  the  images  appear  further  apart 
above  and  below. 

By  Schemer's  experiment,  which  consists  in  looking  at 
any  small  object,  through,  say  two  pin-holes  in  a  card, 
placed  so  close  to  each  other  as  to  be  included  in  a  space 
not  larger  than  the  diameter  of  the  pupil,  a  corresponding 
number  of  the  manifold  images  of  the  pin  are  eliminated 
from  the  rest  and  seen  pretty  well  defined.  That  is,  sup- 

posing the  person  has  lost  the  power  of  adjustment,  and 
the  pin  is  held  at  a  distance  further  off  or  nearer  than 

that  of  his  distinct  vision.  "When  held  at  the  distance  of 
his  distinct  vision,  the  person  sees  the  pin  single  and  well 
defined. 

Uniocular  polyopia  is  to  be  distinguished  from  double 
vision  with  two  eyes.  The  latter  is  owing  to  a  loss  of 
correspondence  in  the  direction  of  the  axes  of  the  two  eyes, 
and,  even  if  there  be  no  evident  squint,  it  is  at  once  dis- 

tinguished by  closing  one  eye,  when  the  object  looked  at 
will  be  seen  single  if  the  opon  eye  be  in  a  state  of  adjust- 

ment corresponding  to  the  distance  at  which  the  object  is 
situated. 

16th. — Chroma  tic  vis  ion. 

The  coloured  vision  to  be  noticed  here  is  to  be  distin- 
guished from  that  dependent  on  subjective  excitement  of 
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the  retina  to  be  considered  below,  in  Section  I.  of  the  next 
chapter  (p.  521,  et  seq). 
Although  the  eye,  strictly  speaking,  may  not  be  perfectly 

achromatic,  it  is  so  in  a  healthy  state  to  all  intents  and 
purposes  ;  but  in  certain  morbid  states,  its  optical  parts 
may  become  so  suffused  and  deranged  as  to  decompose  the 
hght,  and  make  objects  appear  as  if  surrounded  by  the 
colours  of  the  rainbow,  thus  : — 

1st.  In  puromucous  inflammation  of  tho  conjunctiva, 
films  of  mucous  suffusing  the  cornea  give  rise  to  the 
appearance  of  iridescence  around  objects  (p.  159). 

2nd.  When  there  is  defective  adjustment  of  the  eye, 
and  when,  consequently,  the  rays  of  light  do  not  fall  in 
foci  on  the  retina,  vision,  at  tho  same  time  that  it  is  thus 
rendered  indistinct,  and  oven  multiplied,  may  appear 
slightly  iridescent.  Eence  iridescence  around  objects  is 
seen  when  the  adjusting  power  of  the  eye  is  disturbed  by 
passion,  mental  abstraction,  sleepiness,  the  action  of  bella- 

donna, mydriasis.  Honco,  also,  persons  who  have  one 
eye  myopic  and  the  other  hypermetropic  often  see  colours 
when  they  look  at  very  near  or  very  distant  objects  with 
both  eyes,  becauso  one  oyoonlyis  adjusted  to  the  distance 
of  tho  object. 

17th. —  Unequally  refractive  state  of  the  ttvo  eyes. 

Tho  two  eyes  may  be  in  different  degrees  myopic  or 
hypermetropic  ;  or  one  may  bo  emmetropic,  and  the  other 
myopic  or  hypermetropic ;  or  one  may  be  myopic  and  the 
other  hypermetropic. 
When  the  two  eyes  are  still  capable  of  being  used  in 

concert  in  binocular  vision,  though  in  different  degrees 
myopic,  a  concave  glass  of  the  same  focal  length  for  each 
eye,  will,  in  general,  be  found  best.  A  trial  may,  how- 

ever, bo  made  of  glasses  each  of  a  different  focal  length, 
if  the  required  difference  be  not  very  great. 
When,  under  similar  circumstances,  the  two  eyes  are 

in  different  degrees  hypermetropic,  convex  glasses  of 
different  power  may  in  like  manner  be  tried. 
When  one  eye  is  emmetropic  and  the  other  myopic, 

though  the  eyes  might  admit  of  simultaneous  use  in 
binocular  vision,  a  concave  glass  to  the  inyopic  eye 
would  not  in  general  be  practically  useful. 

When  one  eye  is  emmetropic  and  the  other  hyper- 
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inotropic,  a  similar  remark  applies  to  tlie  use  of  a  convex 
rglass  to  the  latter. 

Should  (hero  be  squint,  and  the  eye  in  habitual  use 
requires  optical  assistance,  it  may  be  fitted  with  a  glass 
irrespective  of  the  optical  condition  of  the  other. 
When,  with  one  eye  myopic  and  the  other  hyper- 

metropic, there  is  absence  of  binocular  vision, — per- 
haps squint, — the  eyes  are  used  alternately — the  myopic 

for  near  objects,  ami  the  hypermetropic  for  distant.  In 
such  a  case,  each  eye  in  its  own  sphere  requires  to  be 
assisted  with  a  glass,  the  myopic  eye  with  a  concave,  the 
hypermetropic  with  a  convex  glass. 

A  gentleman  was  in  the  habit  of  using  one  eye  only, 
and  that  was  myopic.  The  other  eye  he  always  looked 
upon  as  useless.  The  sight  of  the  former  eye  having 
failed  him,  he  consulted  me.  The  cause  of  this  failure  of 
sight  I  discovered  to  be  detachment  of  the  retina.  On 
examination  of  the  other  eye  I  found  it  to  be  hyper- 

metropic, but  otherwise  sound,  and  quite  fit,  with  the 
help  of  two  pairs  of  convex  glasses,  to  take  the  place  of 
the  other — one  pair  for  looking  about  with,  another  pair 
of  higher  power  (about  six  inches  focus),  for  reading 
with. 

18th. — Convex  and  concave  spectacle  glasses. 

Convex  glasses  are  distinguished  and  designated  by  their 
focal  length.  Convex  glasses  of  the  lowest  power  in 
common  use  have  a  focal  length  of  sixty  inches,  forty- 
eight  inches,  thirty-six  inches,  thirty  inches,  twenty- 
four-  inches.  Those  of  medium  power  have  a  focal  length 
of  twenty  inches,  eighteen  inches,  sixteen  inches,  fourteen 
inches,  twelve  inches.  Those  of  the  highest  power  have 
a  focal  length  of  ten  inches,  nine  inches,  eight  inches, 
seven  inches,  six  inches,  five  and  a  half  inches.  Cataract 
glasses  have  a  focal  length  usually  of  four  and  a  half 
inches  for  looking  about  with,  and  two  and  a  half  inches 
for  reading  with. 

Concave  glasses  have  been  hitherto  in  this  country  dis- 
tinguished and  designated  by  arbitrary  numbers  ;  abroad 

they  are  more  generally  distinguished  by  their  negative 
focal  length,  that  is,  the  focal  length  of  the  convex  glass, 
which  with  it  would  form  a  combination  equivalent  to  a 
plane. 

The  following  are  the  numbers  and  their  corresponding 
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focal  lengths,  as  found  in  tho  opticians'  shops  in  Lon- 
don : — No. Inches. No. Inches. 

00 
36 9 7 

0 
30 

10 6 
1 24 11 5 
2 20 12 
3 16 13 4 
4 14 14 

3i 

5 
12 

15 3 
6 10 16 

2* 

7 9 

17 

2i 

S 8 18 2 

19th. — Cylindrical  lenses. 

Convex  cylindrical  lenses  have  tho  form  of  a  segment 
obtained  on  cutting  a  cylinder  by  a  plane  parallel  to  its 
axis.  Concave  cylindrical  lenses  have  the  converse  form, 
or  such  as  would  ho  .produced  by  grinding  on  a  cylindrical 
surface. 

Two  convex  cylindrical  lenses  being  placed  with  their 
piano  surfaces  in  contact,  and  so  disposed  that  straight 
lines  parallel  to  the  axis  of  tho  cylinder  drawn  on  the 
convex  surface  of  one,  may  bo  at  right  angles  to  lines 
similarly  drawn  on  the  other,  form  a  combination  pos- 

sessing the  same  rofractive  qualities  as  a  common  convex 
lens.  Concave  cylindrical  lenses  similarly  combined,  form 
a  lens  equal  to  an  ordinary  concave. 

Convex  and  concavo  bi-cylindrical  lenses  are  made  by 
grinding  tho  opposite  surfaces  of  the  form  and  in  the  re- 

lation described.  The  surface  with  the  vertical  axis 
should  be  next  the  oyo.  If  the  radius  of  curvature  of  one 
of  tho  cylindrical  surfaces  be  made  longer  or  shorter  than 
that  of  the  other,  we  have  a  distigmatic  lens.  But  the 
simplest  form  of  a  distigmatic  lens  is  that  above  described 
in  the  article  distigmatism  or  astigmatism,  p.  502. 

20th. — Prismatic  glasses. 

Prismatic  glasses  are  formed  either  with  perfectly  plane, 
or  in  combination  with  convex  or  concave  sui-faces, 
inclined  towards  each  other  at  an  angle  varying  from 

3°  to  24°.  These  glasses  placed  before  the  eyes  with  their 
angles  next  the  nose,  for  instance,  throw  the  binocular 
images  inwards,  and  thus  force  the  eyes  involuntarily  to 
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converge  more,  in  order  to  correct  the  diplopy  which 
:  tends  to  take  place  ;  and  vice  versa. 

"What  led  to  trying  prismatic  glasses  was  a  declination i  of  the  Adsnal  lines.  The  idea  of  making  it  possible  to 
[look  with  both  eyes,  in  spite  of  this  declination,  occurred 
r  first  to  Dr.  Krecke  of  Utrecht,  whose  idea  Dr.  Donders 
!  has  endeavoured  to  realize  and  explain  physiologically. 

Prismatic  glasses  may  be  used  to  correct  the  diplopy 
arising  from  slight  incurable  declinations  of  the  visual 
lines,  outwards,  upwards  or  downwards,  or  to  relieve  the 
musciilar  asthenopia  depending  on  insufficient  power  of 
the  internal  recti.  In  paresis  of  a  muscle,  they  make  the 
double  images  which  have  been  brought  near  one  another 
to  run  together. 

If  the  two  convex  glasses  of  a  pair  of  spectacles  have 
their  centres  nearer  each  other  than  the  centres  of  the 

pupils  before  which  they  are  placed,  the  images  of  the 
objects  appear  to  both  eyes  displaced  more  outwards,  and 
thus  less  convergence  is  required.  The  reverse  is  the 
case  when  the  centres  of  the  glasses  are  further  from  each 
other. 

The  converse  of  all  this  of  course  takes  place,  when 
concave  glasses  are  used. 

In  either  case,  the  change  of  convergence  required  is 
less,  the  weaker  the  glasses  are  and  the  less  they  are 
pushed  to  the  side.  The  use  of  such  eccentric  positions 
of  the  glasses  has  been  recommended  in  cases  of  weakness 
of  one  or  other  muscle  in  which  a  combination  with  a 
weak  prism  is  otherwise  indicated. 
On  this  point  the  following  observations  from  M. 

Giraud-Teulon  are  taken  from  the  French  edition  of  this 
work,  p.  509. 

Suppose  the  centre  of  the  convex  glasses  of  a  pair  of 
spectacles  be  opposite  each  pupil,  the  object  to  which  the 
two  eyes  are  directed  gives  to  each  eye  a  virtual  image 
projected  at  a  greater  distance  than  the  real  position  of 
the  object.  The  place  occupied  by  these  images  is,  more- 

over, for  each  eye,  on  the  prolongation  of  its  optic  axis 
towards  the  object.  Unless  the  eyes  or  the  instrument 
corrected  this  relation  there  would  therefore  be  crossed 
diplopy.  Now,  as  the  glasses  are  supposed  to  be  in 
relation  to  the  pupils  centre  for  centre,  everything  is 
symmetrical  on  their  part.  As,  on  the  other  hand,  the 
object  is  not  seen  double,  it  must  be  the  eyes,  which,  by 
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their  own  proper  power,  have  overcome  the  theoretical 
diplopy  and  effected  the  fusion  of  the  double  virtual 
images.  And  as  the  diplopy  is  crossed,  this  correction 
can  have  taken  place  only  by  mutual  convergence  of  the 
optic  axes. 

There  is  thus  a  decided  disassociation  between  the 
degree  of  the  accommodation  for  distance  or  virtual 
monocular  adjustment,  and  that  for  position  or  binocular 
adjustment. 
The  inconvenience  arising  from  the  use  of  convex 

glasses  centre  for  centre  becomes,  a  fortiori,  greater  when 
wo  look  through  the  regions  of  the  samo  glasses  acting  as 
prisms  with  their  summit  next  the  nose.  The  disaccord 
observed  in  the  first  case,  increasing  with  the  value  of 
the  angle  of  deviation  of  the  prisin,  this  carries  still  more 
inwards  the  real  offectivo  ray  which  has  emanated  from 
the  objoct. 

But  it  is  quite  otherwiso  with  the  external  prismatic 
regions.  If  the  two  eyes  look  through  the  external 
prismatic  regions  of  the  convex  glasses,  they  are  relieved 
of  the  labour  of  causing  tho  fusion  of  the  theoretically 
double  virtual  images.  Tho  two  .adjustments  of  distance 
and  position  are  brought  into  accordance  by  the  glasses 
themselves,  and  the  extent  of  the  binocular  vision  with 
glasses  is  identically  tho  same  as  that  of  monocular 
vision. 

It  thus  follows  that  the  integrity  of  tho  sight  of  the 
presbyopic  emmetropic  person  requires  that  there  should 
bo  between  the  centres  of  tho  convex  glasses  of  his 
spectacles  a  distance  notably  less  than  the  greatest 
distance  between  the  centres  of  the  pupils. 

Inversely  of  what  has  been  said  in  regard  to  convex 
glasses,  the  work  performed  by  myopic  eyes  with  concave 
glasses  produces  a  movement  of  divergence  of  the  optic axis. 

If  the  internal  prismatic  regions  of  the  concave  glasses 
turn  the  ray  outward,  the  external  prismatic  regions 
turn  it  inward  and  correct  the  interruption  of  harmony 

mentioned.  These  parts  of  the  glasses  acting  simul- 
taneously reestablish  the  accord  between  the  two  accom- 

modations. The  conditions  of  binocular  vision  are  thus 
absolutely  resolved  into  those  of  vision  with  a  single  eye, 
and  the  field  of  distinct  vision  preserves  the  same  extent. 

In  order  to  estabUsh  the  requisite  accord,  it  is  sufficient 
to  cut  off  the  inner  half  of  each  glass — whether  concave 
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or  convex — and  so  place  the  outer  half  that  its  centre 
shall  bo  opposite  the  centre  of  the  pupil. 

This  is  easily  clone  by  cutting  a  lens  in  two  and  setting 
the  halves  in  the  spectacles  each  opposite  the  other. 

Section  II. — Vision  of  Objects  in  and  on  tiie  Eye.  ' 

Under  certain  circumstances,  one  may  see  objects  in  or 
on  his  own  eyes.  The  appearance  constitutes  what  is 
commonly  known  by  the  name  of  muscce  volitautcs.f 
Under  this  name,  however,  certain  other  morbid  appear- 

ances are  often  also  included,  which  are  not  owing  to  the 
visual  perception  of  any  object  in  or  on  the  eye,  but  are 
entirely  subjective  ;  are  owing,  for  example,  to  insensible 
spots  of  the  retina.  Such  appearances  as  the  latter  have 
no  real  motion,  but  apparent  motion  only,  depending  on 
that  of  the  eye ;  hence  they  are  distinguished  by  the 
name  of  fixed  muscat  from  the  former  appearances,  which 
present  real  as  well  as  apparent  motions. 

VISION  OF  OBJECTS  IN  THE  EYES.} 

1st. — Common  muscce  volitantes.\ 

Muscse  volitantes  appear  to  the  patient  who  has  made 
no  particular  examination  of  them,  under  the  form  of 
blackish  motes,  or  of  a  thin  gray  film,  like  the  wing 

of  a  fly,  or  of  semi-transparent  gray  threads,  like  spiders' 
web,  but  if  viewed  attentively  against  the  clear  sky,  a 
white  wall,  or  the  like,  they  are  recognised  to  be  made 
up  of  appearances  such  as  the  following: — 1st.  A  con- 

voluted string  of  beads,  or  a  convoluted  transparent  tube, 
containing  in  its  interior  a  row  of  beads  smaller  than 
its  diameter,  except  here  and  there  where  one  larger 
than  the  rest  is  seen  occupying  its  whole  diameter,  the 

*  Mackenzie,  in  Edin.  Med.  and  Surg.  Journal,  No.  164,  1845. 
Jago  on  Entoptics,  London,  1864. 

t  Spectra,  Scotomata,  Myodesopia,  &c. 
%  Entoptics. 
§  Floating  muscos — Entonyaloid  inuscaj. 
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end  of  the  string  or  tube  sometimes  presenting  ;i  dark 
knobbed  extremity,  as  if  formed  by  an  aggregation  of the  beads  composing 

the  string,  or  con- 
tained within  the  tube 

(Fig.  133,  a);  2nd,  In- sulated beads,  some 
of  which,  and  these 
the  more  frequent, 
have  a  well-defined 
outlino  {b)  —  others, 
and  theso  rarer,  have 
an  indistinct  outline 

(<•) ;  and,  3rd,  a  par- cel of  flexuous  round 
watery  -  looking  or 

spun-  glass  -like  fila- ments with  dark  con- 
tours, often  divided 

interiorly  into  trun- 
cated branches  (rZ). 

These  different  ap- 
pearances may  be  seen 

altogether,  the  beaded 
appearance  on  one  side 
of  the  parcel  of  watery- 

looking  filaments,  and  interspersed  here  and  there  the 
insulated  heads,  one  or  two  of  the  well -defined  of  which 
often  appearing  as  if  attached  to  tho  outsido  of  the  beaded 
tubes  ;  or  some  0110  of  tho  appearances  may  be  seen  prin- 

cipally or  exclusively. 
According  as  tho  distance  of  the  object  against  which 

the  muscre  volitantes  are  viewed  is  greater  or  less,  they 

appeal-  Larger  and  fainter,  or  smaller  and  more  distinct. 
Vision  is  not  affected  by  floating  muscre.  Between  the 

several  portions  of  the  muscro  and  by  the  side  of  them, 
the  eye  still  sees  everything  with  perfect  distinctness. 
Even  the  portions  of  the  retina,  over  which  the  shadows 
which  cause  the  appearance  of  the  muscre  fall,  are  found 
by  the  patient,  when  the  corpuscles  ascend  out  of  the 
field  of  vision,  to  be  perfectly  sensible. 

Muscro  volitantes  are  often  detected  suddenly,  and  thus 
are  supposed  to  have  just  occurred.  They  are  most  ob- 

served when  the  patient  looks  at  the  clear  sky,  a  thin 
cloud,  snow  on  the  ground,  a  white  wall,  or  the  like. 
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They  are  not  much,  if  at  all,  noticed  under  the  opposite 
conditions  of  a  dull  light,  and  looking  at  a  dark  object. 
They  are  indistinct  when  near  objects  are  looked  at. 

They  are  rarely  seen  in  the  axis  of  vision,  but  generally 
to  one  or  other  side,  or  above  or  below.  The  patient,  thus 
seeing  them  only  by  a  sido  glance,  finds  it  difficult  to  fix 
them  in  order  to  study  their  appearance.  They  move  as 
the  eye  moves  upwards  and  downwards,  or  from  side  to 
side;  but  besides  this  motion,  which,  as  dependent  on 
that  of  the  eye,  is  merely  apparent,  the  muscre  have  a 
real  motion  of  their  own,  and  still  more  extensive  than 
then  apparent  motion.  Thus,  if  from  looking  before  him 
in  a  horizontal  direction,  the  jmtient  suddenly  raises  his 
eyes  and  fixes  them  on  some  object  above  the  horizon,  he 
observes  that  the  muscse  fly  upwards  considerably  beyond 
that  degree  of  elevation,  and  even  beyond  the  field  of 
view,  and  then  come  sailing  down  before  him  tdl  they 
disappear  below. 

Besides  the  motions  of  ascent  and  descent,  the  muscte 
volitantes  under  consideration  present  lateral  movements, 
although  less  marked,  as  well  as  changes  in  the  relative 
positions  of  then  several  parts. 

Nature  of  floating  musccv. — Hitherto  a  very  common 
opinion  as  to  the  nature  of  floating  muscre  has  been,  that 
they  are  subjective  sensations,  depending  on  some  in- 

trinsic change  of  state  of  the  optic  nervous  apparatus, 
thus  confounding  them  with  fixed  muscre  ;  but  that  they 
are  truly  objective  sensations,  occasioned  by  the  presence 
of  particles  in  the  interior  of  the  eye,  throwing  their 
diffracted  shadows  on  the  retina,  admits  of  mathematical 
demonstration. 

Without  entering  minutely  into  the  matter,  the  pro- 
position may  be  easily  illustrated  thus  : — Hold  between 

a  convex  lens  and  the  white  surface  on  which  the  image 
of  the  light  falls,  some  small  object,  as  a  pin.  When  this 
is  near  the  lens,  its  shadow  is  not  seen  on  the  white 
ground,  but  when  it  is  brought  nearer  and  nearer  the 
white  surface,  its  shadow  appears  more  and  more  dis- 
tinctly. 

The  particles,  moreover,  appear  to  be  of  normal  occur- 
rence in  the  eye,  for  the  appearance  of  floating  muscte 

may  in  general  be  seen  by  any  person  by  simply  looking 
through  a  small  aperture  in  a  card  at  the  clear  sky,  or 
through  the  eyepiece  of  a  compound  microscope  at  the 
flame  of  a  candle  two  or  three  feet  distant,  or  simply  by L  L 
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bringing  tho  eyelids  towards  each  other,  and  looking  at  a 
lighted  candle. 

On  contemplating  the  spectra  thus  brought  into  view, 
viz.,  the  beaded  filaments,  the  distinct  and  indistinctly 
denned  globules,  and  tho  watery-like  filaments,  called  by 
Dr.  Mackenzie  respectively  the  pearly  spectrum,  the  dis- 

tinct insulo-globular  spectrum,  the  indistinct  insulo-globular 
spectrum,  and  the  watery  spectrum,  it  is  observed  that  they 
are  situated  in  different  planes,  one  behind  the  other, 

"  that  they  never  mingle  with  one  another,  so  as  to 
change  tho  order  in  which  they  stand  before  the  eye ;  but 
the  pearly  spectrum  always  appears  tho  nearest,  then 
the  iharply-defkied  insulo-globular,  then  the  obscurely- 
defined  globules,  and  farthest  away  the  wateiy  threads." 

Seat  of  the  particles,  the  presence  of  which  occasions  muscce 
vnlitantes. — This  admits  of  being  mathematically  demon- 

strated to  bo  in  front  of  tho  retina,  in  or  behind  the 
vitreous  body,  but  at  tho  samo  timo  it  appears  that  it  is 
different  for  tho  different  kinds,  being  in  almost  inrmedi- 
ato  proximity  with  tho  retina  for  tho  pearly  spectrum,  and 
fartliost  from  the  retina  for  tho  watoiy  spectrum. 

Tho  particles  being  seated  behind  tho  focal  centre  of  the 
eye,  their  movements  aro  soon  inverted.  Moving  actually 
upwards,  they  appear  to  doscond. 

Nature  of  the  particles,  the  presence  of  which  occasions 
floating  muscce. — This  has  not  yet  been  with  certainty  de- 

termined. In  tho  vitreous  humour  (as  also  in  the  aque- 
ous) thero  is  contained  a  great  number  of  corpuscles,  most 

of  them  resembling  lymph  corpuscles,  though  smaller, 
being  between  1 -4000th  and  1-oOOOth  of  an  inch  in 
diameter;  but  it  appears  from  the  calculations  of  Brewster, 
Mackenzie,  and  Ruete,  that  the  sizo  of  the  particles,  the 
presence  of  which  occasions  floating  muscse,  is  much 
greater  than  this. 

MusciO  volitantes  are  often  seen  by  persons  without 
any  particular  notice  of  them  being  taken,  as  they  are 
indistinct,  present  themselves  occasionally  only,  and  are 
therefore  not  troublesome. 

The}-  are  seen  most  distinctly,  and  are  therefore  most 
troublesome,  when  there  exists  an  irritable  state  of  the 
retina,  with  weakened  irradiation  (p.  525,  et  seq.).  Such 
a  state  of  the  retina  may  therefore  be  viewed  as  the 
general  condition  on  which  floating  muscoe,  considered  as 
a  disease,  depends. 

Dilution  of  the  images  of  external  objects  favours,  dis- 



COMMON  MTTSCJE  VOLITANTES. 515 

tdnctness,  on  the  contrary,  prevents,  the  perception  of 
muscse.  Hence,  when  the  person  is  short  or  far  sighted, 
they  appear  less  evident  to  hirn  when  ho  uses  the  glasses 
fitted  to  render  his  vision  distinct.  This  appears  to  be 
owing  to  the  stronger  impression  of  the  external  objects 
making  up  for  the  weakened  irradiation,  so  that  the  weak 
impression  of  the  objects  of  the  inuscie  is  more  readily 
effaced. 

The  pupil  of  an  eye  affected  with  muscce  volitantes  is 
generaUy  contracted,  even  when  the  eye  is  myopic. 

Exciting  causes. — Over-use  of  the  eyes  on  minute  ob- 
jects;— Inflammatory  diseases  of  the  eyes,  external  as 

well  as  internal ; — The  seeking  for  them  in  experiments ; 
— Febrile  diseases ; — Influenza ; — Disease  of  the  heart ; — 
Want  of  sleep ; — Dyspepsia ; — Abdominal  congestion  ; — 
Hysteria  ; — Hypochondriasis  ; — Morbid  sensibility  of  the 
system  generally,  arising  from  pressure  of  business, 
anxiety,  and  distress  of  mind.  All  these  causes  appear 
to  operate  in  the  same  manner,  occasioning  a  con- 

gested state  of  the  eyes,  and  weakened  irradiation  of  the 
retina. 

When  a  hypochondriacal  person  once  dotects  muscee 
volitantes,  he  takes  such  frequent  notice  of  them,  that 
they  become  to  him  more  and  more  troublesome. 

Prognosis.  — From  what  has  been  said,  it  will  be  seen 
that  the  occurrence  of  floating  muscas  is  of  itself  no  indi- 

cation that  either  cataract  or  ainaiu'osis  is  taking  place. 
H,  however,  there  be  along  with  the  appearance  of  niuscoe 
a  failure  of  vision,  and  if  that  failure  be  not  attributable 

to  myopy  or  presbyopy,  which  may  be  ascertained  by  a 
concave  or  a  convex  glass  not  improving  vision,  then 
cataract  or  amaurotic  amblyopy  may  possibly  exist. 

In  uncomplicated  cases,  the  niuscas  may  indeed  increase 
in  numbers,  but  very  slowly,  and  never  to  such  an  extent 
as  to  interfere  with  the  distinctness  of  vision  in  any  very 
troublesome  degree.  But  sometimes  the  niuscao  remain 
stationary,  or  even  become  less. 
As  they  depend  on  the  vision  of  objects  naturally 

existing  in  the  eye,  in  consequence  of  a  morbid  sensi- 
bility of  the  retina,  whatever  tends  to  promote  or  relieve 

this  will  have  the  effect  of  promoting  or  relieving  the 
muscro. 

The  particles  on  which  the  appearance  of  muscaa  voli- 
tantes, as  above  described,  is  supposed  to  depend,  are  too 

minute  to  be  detected  by  the  ophthalmoscope.    In  certain 
L  L  2 
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cases  of  exaggerated  musca?,  however,  accompanying  a 
morbid  state  of  the  posterior  segment  of  the  eyeball,  we 
have  above  soon  that  membraneous  and  filamentous 
shreds  are  seen  moving  up  and  down  in  the  vitreous 
humour  (p.  (50). 

'Treatment. — The  removal  or  abatement  of  the  exciting 
cause,  if  it  can  be  detected,  is  the  first  thing  to  bo  looked 
to.  Best  to  the  eyes,  if  they  have  been  overstrained, 
relaxation  from  business,  quiet  to  tho  mind.  When  tho 
stomach  and  liver  are  out  of  order,  mercurial  alteratives, 
followed  by  tonics,  regulated  exercise,  and  change  of  air. 
Cold  applications  to  the  eyes,  such  as  the  cold  douche 
bath  (p.  70)  twice  or  thrice  daily,  for  tivo  or  ten  minutes, 
is  tho  most  important  local  application. 

2nd. — Spectrum  of  the  vascular  ramifications  and  network 
of  the  retina. 

This  may  bo  seen  by  means  of  tho  following  experi- 
ment, which,  from  having  been  first  pointed  out  by 

Professor  Purkinjo,  is  commonly  called  tho  experiment  of 

l'urkinje.  It  consists  in  shading,  without  closing,  one 
oyo,  and  looking  straight  forward  with  the  other,  whilst 
a  lighted  candle  (the  room  being  otherwise  dark)  is  moved 
up  and  down  close  to  tho  eye  on  tho  temporal  side.  In 
a  short  time  a  magnified  spectrum  of  dark  ramifications 
and  anastomoses,  on  a  light  ground,  appears  floating 
before  tho  oyo,  moving  in  a  direction  opposite  to  the 
movements  of  tho  candle. 

In  this  experiment  those  parts  of  tho  retina  covered  by 
the  ramifications  of  tho  contral  vessels  not  being  so  much 
excited  by  the  light  as  the  rest  of  tho  membrane,  do  not 
retain  tho  impression  so  long  as  until  the  return  of  the 
candle  ;  hence  the  appearance  of  dark  ramifications  in  the 

held  corresponding  to  thoso  parts.* 

*  A  spectrum  of  the  vessels  of  the  retina  is,  in  certain  states  of 
the  eye,  seen  independently  of  external  light — light  on  a  dark 
ground  ;  but  this  is  owing  to  pressure  on  the  retina  by  the  vessels. 
Being  thus  a  subjective  phenomenon,  it  belongs  to  the  head  of 
photopsy. — See  next  chapter.  The  appearance  above  referred  to 
iu  p.  13-.',  is  similar  to  the  vascular  spectrum,  but  is  owing  to 
insensibility  of  the  retina,  from  the  pressure  and  opacity  occa- 

sioned by  the  congestion  and  exudation  iu  inflammation  of  the 
vascular  layer  of  the  retina.  This,  therefore,  also  belongs  to  the 
next  chapter — to  the  head  of  fixed  musca. 
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3rd.  — Circulatory  spectrum. 

An  appearance  of  grayish  watery-like  particles  darting 
in  eveiy  direction  before  the  eyes,  somewhat  like  the  cir- 

culation in  the  web  of  the  frog's  foot  under  the  microscope, 
may  bo  seen  by  a  healthy  eye,  by  gazing  at  the  clear  sky 
for  a  short  time.  If  the  eyelids  are  shut,  the  particles  are 
seen  dark  red.  This  is  an  objective  sensation,  produced 
probably  by  the  shadows  on  the  retina  of  the  blood  cor- 

puscles circulating  in  its  vascular  layer.  * 
Sittiug  opposite  a  window  into  which  the  sun  is  shining, 

and  keeping  my  eyelids  passively  closed,  I  can  see,  after 
watching  for  a  few  seconds,  an  appearance  of  the  circula- 

tion of  the  blood,  such  as  might  be  supposed  to  be  pre- 
sented under  the  microscope.  The  arterial  stream  is 

recognised  by  its  straight  and  rapid  course ;  the  capillary 
streams  by  their  intricate  meandcrings  and  reunions; 
the  streams  in  the  venous  radicles  by  their  equable  flow 
and  sinuous  windings.  On  now  covering  my  eyes  with 
my  hand,  this  apjiearancc  ceases,  but  I  retain  a  sensa- 

tion such  as  we  have  after  looking  on  objects  in  motion. 

VISION  OF  OBJECTS  ON  THE  EYES. 
i 

Muco-lacrymal  muscce. 

Sometimes,  though  rarely,  appearances  are  seen  like 
opaque  round  spots,  surrounded  by  a  halo,  which  oc- 

casionally seem  to  run  together,  and  again  divide,  and 
which  slide  downwards,  but  re-ascend  after  every  nicti- 
tation. 

These  appearances  are  produced  by  the  shadows  on  the 
retina,  of  minute  globules  of  air  in  the  mucous  and  tears 
covering  the  cornea.  They  are  therefore  called  by  Dr. 
Mackenzie,  muco-lacrymal  muscEe  volitantes. 

The  objects  being  in  front  of  the  focal  centre  of  the  eye, 
their  movements  are  not  seen  inverted. 

*  When  one  stoops  and  then  suddenly  rises,  the  appearance  of 
showers  of  lucid  globules  before  the  eyes  is  of  a  different  nature, 
being  a  subjective  sensation,  excited  by  pressure  on  the  retina  by 
the  determination  of  blood.  So  also  is  an  appearance  similar  to 
that  above  described,  except  that  the  particles  are  lucid.  The 
appearance  of  lucid  spectra,  therefore,  belongs  to  the  head  of 
photopsy- — See  next  chapter. 
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CHAPTER  V. 

AMAUROTIC  AFFECTIONS, 

OR  DEFECTS  OF   SIGITT    DEPENDING    ON    PERVERTED,    IMPAIRED,  OR 
LOST  SENSIBILITY  OF  THE  OPTIO  NERVOUS  APPARATUS. 

Section  I. — Introduction. — Abnormal  Excitement 
of  Visual  Sensations. 

In  amaurotic  affections,  various  visual  sensations, 
though  not  in  themselves  unnatural,  are  liable  to  bo 
excited  unnaturally.  Such  sensations  being  important 
as  symptoms,  it  is  necessary  to  study  them ;  but  pre- 

viously to  doing  so,  tho  circumstances  attending  their 
natural  occurrence  must  in  each  caso  be  taken  into  con- 
sideration. 

1st. — PJiotop.ii/  and  Chroopsy,  or  sensations  of  light  and 
colour,  independent  of  external  light. 

In  tho  unexcitcd  condition  of  tho  optic  nervous  appa- 
ratus, there  is  darkness  before  the  eyes,  but  in  the 

excited  condition,  tho  sensations  of  light  and  colour  are 
experienced. 

'Die  sensation  which  wo  perceives  in  consequence  of  an 
impression  on  tho  eye,  we  denominate  light;  and  the 
external  agent,  which  commonly  makes  the  inrpression, 
we  also  call  light.  But  the  sensation,  and  the  external 
agent  which  by  its  impression  on  our  eye  excites  in  us 
the  sensation,  are  totally  different  things.  The  external 
agent,  light,  considered  in  itself,  is  not  clear,  nor  yellow, 
nor  red,  nor  blue ;  it  is  merely  the  undulations,  different 
in  size  and  rapidity,  of  a  universally  distributed  and 
excessively  tenuous  imponderable  ether. 

That  the  sensation  of  light  depends  solely  on  the  pecu- 

b'ar  energy  of  the  optic  nerves,  and  not  on  the  nature  of the  agent  which  impresses  them,  is  proved  by  the  fact  that 
tho  sensations  of  light  and  colour  may  be  called  forth 
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by  other  influences,  such,  for  example,  as  pressure. 
And  it  is  to  be  observed,  that  whatever  may  be  the 
stimulus  which  excites  the  optic  nervous  apparatus,  no 
other  sensations  but  light  and  colour  can  be  called  forth 

i  in  it. 

As  nervous  primitive  fibres  are  throughout  their  whole 
course  physiologically  the  same,  it  is  indifferent  what 
part  of  the  optic  nervous  apparatus  be  excited  in  order 
that  luminous  sensations  may  be  perceived — whether  the 

•  retina  itself  be  irritated,  the  fibres  of  the  optic  nerve  in 
the  orbit  irritated  or  cut,  or  whether  the  cerebral  part  of 

'  the  optic  nervous  apparatus  be  pressed  on  by  congestion 
or  tumour.  As,  moreover,  the  activity  of  nervous  fibres 
is  always  manifested  at  their  pei^iheral  extremities,  so  in 
whatever  part  the  optic  nervous  apparatus  be  excited,  the 
luminous  sensation  which  results  is  always  referred  by 
the  sensorium  to  the  periphery ;  not  only  to  the  periphery, 
however,  but  as  in  natural  vision  to  without  the  body — 
(projection  <>>ttwnrds). 
A  familiar  example  of  a  luminous  Bpectrum  of  the 

kind  under  consideration  is  that  which,  on  pressing  the 
eyeball,  is  seen  projected  outwards,  and  on  the  side 
op]3osite  to  that  where  the  pressure  is  applied. 

In  illustration  of  how  liable  people  are  to  mistake  the 
sensation  of  Hght  excited  by  other  agencies  besides  that 
properly  called  Ught,  for  the  agent  itself,  the  following 
case  is  adduced : 

Some  years  ago,  in  Germany,  a  clergyman  was  as- 
saulted one  dark  night  by  two  men,  one  of  whom  struck 

him  on  the  right  eye  with  a  stone.  By  the  light  which 
streamed  from  his  eye,  in  consequence  of  the  blow,  the 
clergyman  averred  that  he  was  enabled  to  see  and  identify 
the  man  who  committed  the  outrage. 

The  question  whether  this  was  possible  was  actually 
raised  in  the  criminal  investigation,  and  the  official 
district  physician  was  referred  to  for  his  opinion.  That 
gentleman,  without  fully  admitting  the  possibility  of 
what  the  clergyman  alleged,  still  thought  that  there  was 
some  probability  in  it. 

The  late  Professor  Miiller,  of  Berlin,  commenting  on 
this  singular  case,  sarcastically  but  justly  observed,  that 
if  the  district  physician  had  given  himself  a  blow  on  the 
eye  in  the  dark,  and  then  tried  to  read  by  the  light 
thereby  emitted,  ho  would  probably  have  come  to  a  more 
decided  conclusion. 
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Though  the  changes  operating  on  the  brain,  whereby 
we  are  rendered  conscious  of  sensations,  are  usually  the 
result  of  the  communication  of  impressions  on  the  nerves 
of  sense  made  by  external  agents,  such  changes  in  the 
state  of  the  brain  may  be  the  result  of  the  communication 
of  changes  in  the  state  of  the  nerves  of  sense  induced  by 
impressions  made  by  some  agency  operating  within  them, 
or  they  may  be  primarily  induced  by  some  cause  directly 
operating  within  the  brain  itself. 

Examples  of  this  are — 1st,  a  spectrum  of  the  vessels  of 
the  retina,  light  on  a  dark  ground,  which,  in  certain  states 
of  the  eye,  is  seen,  and  which  is  owing  to  pressure  on  the 
retina  by  its  vossols  in  a  state  of  congestion  ;*  2nd,  the 
appearance  of  a  shower  of  lucid  globules  before  the  eyes 
on  suddenly  rising  from  a  stooping  posture,  from  the  dis- 

turbance in  the  circulation  in  the  oj^tic  nervous  apparatus 
thereby  occasioned. 

Analogous  appearances  of  fiery  scintillations,  flashes  of 
light,  and  coloured  corruscations,  occurring  spontaneously, 
arc  symptoms  of  irritation  or  excitement  of  some  part  of 
the  optic  nervous  apparatus — cerebral  or  ocular — from 
inflammatory  congestion ;  when  ocular,  from  inflam- 

matory congestion  of  the  choroid,  as  above  mentioned 
(p.  132),  rather  than  from  inflammatory  congestion  of  the 
retina.  As  such  inflammatory  congestion  may  end  in 
amaurosis,  so  the  luminous  and  coloured  spectra  are 
symptoms  of  incipient  amaurosis.  They  may  continue  to 
appear,  however,  after  all  visual  sensibility  is  lost.. 

Sensations  of  light  from  such  a  cause  operating  within 
tho  body  may  be  mistaken  by  ignorant  or  weak-minded 
persons  for  sensations  actually  excited  by  light,  as  in  the 
following  case : — 
A  woman,  deaf  for  some  years,  and  troubled  with 

noises  in  her  head,  became  subject  to  photopsy  also  ;  and 
fell  into  the  hallucination  of  supposing  that  people  had 
everywhere  conspired  to  annoy  her  by  throwing  glares  of 
light  into  her  eyes.  I  found  it  impossible  to  convince 
her  of  the  real  nature  of  her  complaint.  Her  intellect 
was  evidently  impaired  from  the  same  disease  of  the 
brain  to  which  the  noises  in  the  head  and  the  photopsy 
were  owing. 

*  The  difference  between  this  and  the  spectrum  in  Purkinje's 
experiment  is  above  explained. — See  note,  p.  51b'. 
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Sensations  of  colour  of  the  kind  just  considered  are  to 
be  distinguished  on  the  one  hand  from  those  which 
depend  on  an  optical  derangement  in  the  eye  itself, 
whereby  its  achromatism  is  destroyed  (p.  505,  et  seq.), 
and  on  the  other  from  accidental  or  complementary 
colours,  considered  in  the  next  article. 

2nd. — Spectra  from  the  retention  of  visual  sensations. — Com- 
plementary colours. 

In  the  natural  state,  the  sensations  of  the  retina  remain 
a  short  space  of  time  after  the  impression  which  occasioned 
them  has  ceased  to  act.  Hence,  an  image  of  an  object 
may  continue  to  be  seen  for  some  seconds  after  the  eyes 
have  been  turned  away  from  looking  at  it.  This  pheno- 

menon is,  in  general,  most  readily  observed  in  twibght ; 
in  daylight,  the  impression  of  the  object  on  the  retina 
requires  to  have  acted  more  intensely  and  a  longer  time 
to  produce  the  effect. 

The  spectrum  appears  when  the  eyes  are  directed  to  the 
sky,  projected  in  the  distance,  and  of  gigantic  size. 

The  spectrum  is  seen  differently,  according  as  the  eyes, 
when  turned  away  from  the  object,  are  darkened  or  di- 

rected to  an  illuminated  surface.  In  the  former  case,  the 
lights  and  shadows  are  the  same  as  appeared  at  the  time 
of  regarding  the  object  (positive  spectrum);  in  the  latter, 
they  are  the  reverse  (negative  spectrum). 

If  the  object  from  which  the  impression  has  been  derived 
is  coloured,  the  spectrum  is  coloured  also,  but  differently, 
thus  : — If  the  eye  be  fixed  on  a  red  coloured  object  for 
some  time,  and  then  turned  away  from  it,  a  spectrum  of 
the  object  will  continue  to  be  seen,  but  instead  of  a  red, 
of  a  green  colour.  If,  on  the  contrary,  the  object  looked 
at  be  green,  the  spectrum  wdl  be  red  ;  again,  if  blue,  the 
spectrum  will  be  orange ;  if  orange,  the  spectrum  will  be 
blue ;  if  yellow,  the  spectrum  will  be  violet ;  if  violet,  the 
spectrum  will  be  yellow. 

From  this  it  is  seen  that  the  colour  of  the  spectrum  is 
always  that  which  being  added  to  the  colour  of  the  object 
looked  at,  makes  up  the  sum  of  the  prismatic  colours, 
yellow,  red,  and  blue,  which  by  their  combination,  form 
white  light ;  hence,  the  name  complementary  which  has 
been  given  to  the  colour  of  the  spectrum. 

In  the  annexed  figure  the  primary  colour's,  yellow,  red, 
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and  blue*  are  placed  at  the  angles  of  the  triangle,  the 
compound  colours,  orange,  violet,  and  green,  at  the  inter- 

Red 

Green 

Fio.  134. 

mediate  points.  The  primary  colour  and  the  compound 
one,  which  thus  stand  opposed,  viz.,  yellow  and  violet, 
red  and  green,  blue  and  orange,  are  complementary  of 
each  other. 

A  spectrum  is  very  readily  produced,  by  looking  at  the 
sotting  sun.  If  on  turning  tho  eyes  away  they  are  dark- 

ened, the  colour  of  the  spectrum  is  at  first  luminous  white ; 
it  then  changes  to  yellow,  and  from  that  runs  through  the 
different  colours  of  orange,  red,  violet,  blue,  to  black, 
when  the  spectrum  ceases.  If,  on  tho  contrary,  the  eyes 
aro  directed  to  a  white  surface,  the  spectrum  is  at  first 
black,  then  bluo,  which  colour  is  succeeded  by  violet, 
red,  m  ange,  yellow,  until  the  spectrum,  becoming  white, 
is  no  longer  distinguished. 

In  certain  morbid  states  of  tho  retina,  even  although 
vision  bo  much  impaired,  tho  sensation  remains  after 
tho  impression  a  much  longer  time  than  natural ;  hence 
arise  illusions  of  vision  from  the  spectrum  and  comple- 

mentary colours.  In  such  a  case,  for  example,  if  the 
person,  after  his  eye  has  rested  on  some  small  and  near 
object,  the  tassel  of  a  blind  for  example,  should  acci- 

dentally look  towards  the  sky,  he  will  see  a  magnified 
imago  of  it ;  but  not  aware  of  the  cause,  he  is  astonished 
by  what  appears  to  him,  a  gigantic  human  figure  in  the 
air. 

Spectra  from  the  retention  of  visual  sensations  have, 

*  Whether  yellow,  red,  and  blue  he  primary  colours — whether 
green  is  not  primary — whether  yellow  is  not  compound — are  ques- 

tions which  it  is  not  necessary  to  enter  into  here. 
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no  doubt,  constituted  the  foundation  of  many  stories  of 
apparitions. 

3rd. — Phantasms. 

Besides  spectra  from  after-visual  sensations,  there  is 
another  class  of  apparitions,  which  have  their  origin  in 
the  re-action  of  the  mind  on  the  senses.  To  this  class 
belong  phantasms. 
Phantasms  of  touch  are  exemplified  in  the  pains  of 

hypochondriacs.  In  regard  to  phantasms  of  hearing, 
people  sometimes  imagine  that  they  hear  not  only 
sounds,  but  spoken  words.  The  phantasms  of  vision 
are  those,  however,  which  have  attracted  most  interest. 
Appearances  as  if  of  various  objects — landscapes  and 
figures,  for  example,  even  walking  figures, —  present 
themselves  before  the  eyes.  Nay,  phantasms  of  both 
hearing  and  vision  may  occur  together — the  human 
figures  seen  being,  at  the  same  time,  heard  talking.  In 
the  celebrated  case  of  Nicolai,  the  Berlin  bookseller,  the 
phantasms  were  at  first  seen  only,  but  after  a  time  they 
were  heard  also. 

Phantasms  are  of  most  common  occurrence  in  disease, 
under  the  influence  of  opium  and  other  narcotics,  in 
delirium  tremens,  and  in  insanity;  but  they  may  ap- 

pear to  persons  otherwise  healthy,  though  in  an  excited 
state  either  from  original  temperament,  or  in  consequence 
of  being  placed  in  exciting  circumstances.  And,  of 
course,  exciting  circumstances  will  operate  more  strongly 
on  a  perse  m  already  excitable  from  original  tempera- 

ment. In  some  persons  there  is  a  natural  disposition 
to  phantasm-seeing. 

The  mental  state  excited  by  some  strong  impression, 
or  by  long  brooding  on  a  cherished  scheme,  may,  by  its 
re-action  on  the  senses,  give  rise  to  a  vivid  production 
of  phantasms  relating  to  the  predominating  idea. 

This  is  exemplified  by  Shakspere,  when  he  makes 
Macbeth  exclaim : 

"  Is  this  a  dagger  which  I  see  before  me, 
The  handle  toward  ruy  hand  ?    Come,  let  me  clutch  thee  : 
I  have  thee  not,  and  yet  I  see  thee  still." 

We  have  a  similar  example  in  Brutus — "  midst  his 
slumbering  host,  startled  by  Ccesar's  stalwart  ghost." 
Phantasms  occurring  in  persons  of  strong  mind  and 

cultivated  intellect  are  recognised  as  such.    This  was  the 



524 X'llAXTASMS. 

case  with  Nicolai,  referred  to.  The  arguments  used  hy 
the  epicurean  Orassus,  to  tranquillise  the  mind  of  his 
friend  Brutus,  after  being  startled  by  the  apparition  of 
Coesar,  showed  that  he  took  a  correct  view  of  the  matter, 
attributing  the  phenomenon  solely  to  the  imagination ; 
and  Shakspere  makes  Macbeth  raise  the  question,  when 
he  adds  to  his  first  exclamation  : 

"Art  tbnu  not,  fatal  vision,  sensible 
To  feeling,  as  to  sight  ?    Or,  art  thou  but 
A  dagger  of  the  mind  ;  a  false  creation, 
Proceediug  from  the  beat-oppressed  brain  ?" 

In  the  caso  of  persons  of  uncultivated  intellect,  phan- 
tasms have,  no  doubt,  been  the  origin  of  many  ghost 

stories.  W  hilst  in  weak-minded  persons,  not  otherwise 
actually  insane,  they  may  lead  to  hallucinations  prompt- 

ing to  insano  actions. 
Every  one  has  heard  of  the  phantasms  induced  by  the 

use  of  opium,  and  the  still  more  remarkable  ones  excited 
by  Hashish,  or  Indian  homp — the  drug  said  to  have  been 
used  by  the  sect  of  Assassins,  under  the  blow  of  one 
of  whom,  Conrad,  Marquis  of  Montferrat,  one  of  the 
leaders  of  the  Crusaders,  fell,  to  raise  phantasms,  and 
tluTchy  incite  themselves  to  their  violent  deeds — hence 
tho  namo  Assassin — those  who  indulge  in  the  use  of 
Hashish  being  to  this  day  called  in  Arabic,  Hashishin,  or 
llashashin. 
The  occurrence  of  phantasms  in  insanity  has  been 

montioned,  but  it  would  be  out  of  place  here  further  to 
refer  to  them. 

I  come,  in  the  last  place,  to  notice  the  phantasms  on 

which  has  been  founded  a  belief  in  "  second  sight." 
That  kind  of  second  sight  referred  to  by  Campbell,  in 

tho  following  hues : 

"  'Tis  the  Bonset  of  life  gives  me  mystical  lore, 
When  coming  events  cast  their  shadow  before  :" 

is,  after  all,  a  natural  enough  kind  of  second  sight,  and 
one  which  we  all  acquire  more  or  less  by  the  experience 
of  life. 

Persons  said  to  have  been  endowed  with  ' '  second 
sight"  among  the  Scotch  Highlanders,  appear  to  have 
been  of  excitable  temperament  and  deeply  contemplative 

character.    Alan  Macaulay,  in  Sir  W.  Scott's  "Legend 
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of  Montrose,"  is  a  good  example.  Such  a  person,  having 
his  mind  intently  and  anxiously  fixed  on  some  stirring 
enterprise,  may  readily  be  supposed,  when  wrought  up  to 
a  paroxysm  of  excitement,  to  have  had  presented  to  his 

mind's  eye,  and  with  all  the  distinctness  of  reality,  a 
possible  combination  of  events.  In  any  case,  when  the 
events  turned  out  in  the  combination  predicted  by  the 
seer,  the  vision  was  received  as  supernatural,  and  the 
case  was  treasured  up  in  the  memory  of  those  concerned. 
But  when  the  events  did  not  correspond  to  the  pi'ediction, 
the  failure,  as  generally  happens  in  unsuccessful  cases, 
was  unnoticed  and  forgotten. 

4th. — Reciprocal  action  of  the  different  parts  of  the  retina  on 
each  other's  sensations. 

Participation  of  the  different  parts  of  the  retina  in  each 
other  s  sensations  or  irradiation  of  sensations. — Any  one 
fibril  of  a  sensitive  nerve  may  be  in  action  alone.  But  it 
is  possible  for  fibrils  in  a  state  of  activity  to  communicate 
a  similar  state  to  neighbouring  ones.  This,  which  is 
effected  at  the  central  extremities  of  the  fibrils,  and  of 
which  the  result  is  an  extension  of  the  original  sensation, 
is  called  irradiation  of  sensations. 

The  retina  is  prone  to  such  irradiations  of  sensations. 
Thus,  if  the  eye  be  kept  fixed  for  some  time  on  a  small 
strip  of  coloured  paper,  lying  on  a  sheet  of  white,  the 
strip  will  after  a  time  vanish  for  a  moment.  The  circum- 

ferential part  of  the  retina  is  more  prone  to  irradiation  of 
sensations  than  the  middle  part,  but  at  the  entrance  of 
the  optic  nerve  it  is  most  so ;  in  fact,  the  well-known 

vanishing  of  images  at  this  part  in  Marriotte's  experi- 
ment is  an  exemplification  of  irradiation.  It  appears  to 

be  owing  to  irradiation  that  the  spectrum  of  the  retinal 
vessels  is  not  in  the  ordinary  exercise  of  vision  seen. 

An  insensible  spot  of  the  retina,  if  small,  may  in  con- 
sequence of  irradiation  not  be  seen,  or  at  least  not  con- 

stantly seen,  as  a  fixed  musca. 
On  the  other  hand,  weakened  irradiation,  which  is  an 

accompaniment  of  diminished  sensibility  of  the  retina, 
allows  of  small  insensiblo  spots  of  the  retina  to  be  more 
readdy  seen,  as  fixed  muscre ;  and  appears  to  be  the  con- 

dition on  which  ocular  spectra  and  complementary  colours 
from  retention  of  retinal  sensations  to  a  morbid  degree, 
as  well  as  muscas  volitantes  (p.  514),  depend. 
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Excitement  of  opposite  conditions  in  contiguous  parts  of 
the  retina. — A  stato  of  activity  of  one  part  of  the  retina, 
instead  of  exciting  a  similar,  may  excite  an  opposite  state! 
Thus,  as  is  well  known,  the  brighter  the  light,  the  deeper 
the  shadow.  Another  example  is  presented  by  the  fol- 

lowing experiment : — A  small  strip  of  grey  paper  lying on  a  sheet  of  red,  after  the  eye  has  been  fixed  on  it  for 
some  time,  appears  of  a  green  colour,  the  complementary 
colour  of  the  red  ground. 

In  accordance  with  this  law,  an  insensible  spot  of  the 
retina,  if  large,  occasions  more  distinctly  tho  appearance 
of  a  black  spot  in  the  field  of  vision,  or  a  hxed  inusca, 
tho  brighter  the  light. 

Section  II. — Impairment  and  Loss  of  Sensibility  of 
the  Optic  Nervous  Apparatus,  or  Amaurosis  in 
its  various  Degrees. 

Tho  sensibility  of  tho  retina  is  greatest  in  the  region  of 
the  yellow  spot  (not  in  tho  situation  of  the  foramen  cen- 
fcrale,  as  shown  by  llorschel,  but  to  one  or  other  side  of 
it).  From  thence  tho  sensibility  diminishes  towards  the 
ora  serrata. 

In  consequenco  of  this,  we  see  only  that  part  of  an 
object  very  distinctly  to  which  tho  axes  of  the  eyes  or 
visual  lines  are  at  tho  moment  directed.  In  examining  an 
object,  tho  eyes  aro  so  moved  that  the  central  region  of 
the  retina  may  be  successively  impressed  by  the  image 
of  its  different  parts. 

The  dill'erence  in  tho  degree  of  sensibility  of  tho  middle and  circumferential  parts  of  tho  retina  may  bo  illustrated 
by  a  reference  to  the  difference  in  the  degree  of  sensibility 
of  the  skin  of  the  lips  for  example,  and  the  skin  of  the 
cheeks.  Whilst  the  points  of  the  two  legs  of  a  pair  of 
compasses,  when  separated  a  very  short  distance  from 
each  other,  are  applied  to  the  skin  of  the  lips,  the  mind 
distinguishes  the  two  impressions;  but  when  applied  to 
the  skin  of  the  cheek,  there  is  no  distinct  perception  of 
two  points,  but  a  sensation  as  if  one  impression  only  were 
made. 

As  impressions  on  tho  less  sensitive  skin  of  the  cheek 
aro  perceived,  as  if  smaller  than  impressions  on  the  more 
sensitive  skin  of  the  lips ;  so  objects  seen  by  the  less 
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sensitive  circumferential  part  of  the  retina  appear  smaller 
than  when  seen  by  the  more  sensitive  middle  part ;  or, 

ceteris  paribus,  an  imperfectly  illuminated  object  appeal's 
smaller  than  one  brightly  illuminated. 

In  amblyopy,  objects  appear  smaller  than  natural  owing 
perhaps  to  the  defective  sensibility  of  the  retina  [amaurotic 
micropy). 

1st. — Daltonism  *  or  colour -blindness. 

Cases  occur,  and  that  more  frequently  than  is  generally 
supposed,  in  which  persons  are  unable,  in  diffe rent  degrees, 
to  distinguish  certain  colours,  their  sight  in  other  respects 

being  unimpah'ed.  The  colours  most  generally  confounded 
are  red  and  brown  with  green,  and  pink  with  blue.  Yel- 

low and  blue  are  generally  readily  distinguished  by  the 
colour-blind. 

The  affection  appears  to  be  in  most  cases  congenital. 
Acquired  colour-blindness,  however,  sometimes  presents 

itself  as  a  symptom  of  incomplete  amaurosis.  Yellow 
discoloration  of  the  lens  I  have  found  not  to  interfere 

with  the  correct  perception  of  coloiu's.  Santonine,  a 
crystalline  substance  obtained  from  worm-seed,  has  the 
curious  property,  when  taken  internally,  of  causing 
everything  to  look  pea-green. 

Colour  bbndness  has  been  detected  much  oftener  in 
males  than  in  females.  It  runs  in  families,  and,  like 
other  hereditary  complaints,  it  sometimes  overleaps  one 
generation  or  more. 

The  most  important  practical  disadvantage  attending  it 
is,  as  has  been  pointed  out  by  Dr.  Wilson,  the  possibility 
of  confounding  red  and  green  signals  on  railways  or  at 
sea,  a  mistake  which  might  entail  most  disastrous  con- 
sequences. 

Congenital  colour'  blindness  is  incurable.  There  are, 
however,  some  methods  of  alleviating  or  correcting  the 
false  judgments  which  the  imperfect  sense  is  led  into. 
One  is  the  comparison  of  doubtful  with  known  colours,  by 
carrying  about  a  chromatic  scale,  accurately  tinted  and 
named.  This,  however,  is  available  only  to  a  limited 
extent — that  is,  as  far  as  the  colours  of  the  scale  itself 

*  So  named  from  Mr.  Dal  ton,  the  author  of  the  atomic  theory 
in  chemistry,  who  had  the  defect  of  sight  in  question,  and  was  the 

first  to  write  on  the  subject.  See  "Memoirs  of  the  Literary  and 
Philosophical  Society  of  Manchester.  17yS." 
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can  be  distinguished.  Another,  is  the  employment  of  touch 
to  distinguish  the  differences  in  texture  made  by  different 
dye-stuffs.  This  may  be  of  some  use  to  drapers,  weavers, 
&c,  but  would  not  assist  a  person  in  purchasing  unknown 
articles.  Perhaps  to  painters  the  sense  of  smell  might  be 
a  help,  and  would  not  be  open  to  the  obvious  objection  to 
the  employment  of  the  taste. 

A  more  important  method,  indicated  by  Dr.  Wilson, 
is  the  substitution  of  artificial  for  solar  light  in  the 
examination  of  colours.  It  is  certainly  a  strange  thing, 
that  candlelight,  which  to  the  healthy  eye  causes  a  con- 

fusion of  delicate  tints,  should  render  them  more  easily 
distinguishable  by  a  morbid  sense.  Such,  however, 
appears  to  bo  the  caso,  as  several  examples  adduced  by 
Dr.  Wilson  show. 

To  guard  against  accidents  from  mistaking  the  colour 
of  signals  on  railways  or  at  sea,  Dr.  Wilson  suggests  two 
remedies.  First,  a  careful  examination  of  the  employes 
tn  fcesl  their  capability  of  distinguishing  rapidly  and  cor- 

rectly the  signals  used  ;  and  secondly,  to  make  the  shape 
and  movements  of  signals  the  chief  index  of  their  meaning, 
so  as  to  dispense  with  colour  except  as  a  subordinate 

aid.* 2nd. — Transient  hemiopy, 

Tho  following  is  an  account  of  Hemiopy,  by  Dr.  Wol- 
laston,  as  it  occurred  in  his  own  person: — "  I  suddenly 
found,  after  violent  oxorcise  two  or  three  horns  before, 
that  I  could  see  but  half  the  face  of  a  man  whom  I  met ; 
and  it  w  as  the  same  with  respect  to  every  object  I  looked 
at.  In  attempting  to  read  the  name  Johnson  over  a 
door  I  saw  only  SON ;  the  commencement  of  the 
name  being  wholly  obliterated  to  my  view.  The  loss  of 
sight  w  as  towards  my  left,  and  was  tho  same,  whether  I 
Looked  with  the  right  eye  or  the  left.  This  blindness  was 
not  so  complete  as  to  amount  to  absolute  darkness,  but 
was  a  shaded  darkness,  without  definite  outline.  The 
complaint  was  of  short  duration,  and  in  about  a  quarter 
of  an  hour  might  be  said  to  be  wholty  gone,  having  re- 

ceded with  a  gradual  motion  from  the  centre  of  vision 

obliquely  upwards  towards  the  left." 
More  than  twenty  years  subsequently,  a  similar  attack 

*  "Researches  on  Colour-Blindness."     By  Dr.  George  Wilson. Edin.  1856. 

■ 



TRANSIENT  HEMIOPY. 529 

occurred  again,  without  Dr.  W.  being  able  to  assign  any 
cause  whatever,  or  to  connect  it  with  any  previous  or 

•  subsequent  inchsposition.  "The  blindness,"  says  he, 
•'  was  first  observed,  as  before,  on  looking  at  the  face  of 
a  person  I  met,  whose  left  eye  was  to  my  sight  obliterated. 
My  blindness  was  in  this  instance  the  reverse  of  the 

1  former,  being  to  my  Tight  (instead  of  the  left)  of  the  spot 
i  to  which  my  eyes  were  directed  ;  so  that  I  have  no  reason 

•  to  suppose  it  in  any  manner  connected  with  the  former 
affection.  *  *  *    On  this  occasion  the  affection,  after 

,  having  lasted  with  little  alteration  for  about  twenty 
minutes,  was  removed  suddenly  and  entirely  by  the  ex- 

citement of  agreeable  news  respecting  the  safe  arrival  of 

a  friend  from  a  very  hazardous  enterprise." 
Such  cases  are  not  uncommon.  I  have  myself  twice 

experienced  an  attack.  The  first  occurred  some  years 
ago,  in  retrirning  from  a  walk  before  dinner  one  hot  day 
in  summer.  I  felt  exhausted,  languid,  and  slightly 
giddy,  but  in  other  respects  quite  well.  After  dining  and 
drinking  a  glass  of  port  wine  and  water,  the  hemiopy 
became  somewhat  alleviated,  but  did  not  entirely  go  off 
until  after  tea,  having  continued  two  or  three  hours.  The 
second  attack  occurred  some  months  ago,  in  consequence 
of  gastric  derangement. 

In  some  persons  the  affection  is  of  frequent  occurrence, 
coming  on  along  with  indigestion,  headache,  and  nausea, 
but  going  off  in  a  few  hours. 

Admitting  the  doctrine  of  corresponding  parts  of  the 
two  retinte  as  explained  in  the  next  chapter,  and  admit- 

ting the  structural  condition  of  their  correspondence  to 
be,  in  addition  to  semi-decussation,  of  the  optic  nerves, 
some  continuity  between  the  fibres  of  the  corresponding 
sides  of  the  retina?,  we  may,  with  Dr.  Wollaston,  con- 

sider the  proximate  cause  of  hemiopy  to  be  some  tem- 
porary affection  of  the  brain  at  the  origin  of  one  or  other 

optic  nerve. 
Treatment. — According  as  hemiopy  depends  simply  on 

fatigue  or  gastric  derangement,  so  must  the  treatment  be 
regulated. 

The  case  of  a  friend  of  his,  which  Dr.  Wollaston  de- 
scribes, does  not  appear  to  have  been  of  this  kind,  but  a 

case  of  incomplete  amaurosis.  The  blindness  came  on 
after  the  patient  had  suffered  severe  pains  in  his  head  for 
some  days,  about  the  left  temple,  and  towards  the  back M  M 
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of  the  left  eye ;  Vision  continued  considerably  im- 
paired. 
Common  amaurosis  sometimes  presents  itself  as  a 

hemiopy,  in  which,  case,  it  may  be  the  right  side  or  the 
left  side  of  the  field  of  view,  or  the  upper  half  or  the  lower 
half  which  is  obscured  ;  and  so  far  froni  coming  on  sud- 

denly and  going  off  suddenly,  this  form  of  hemiopy  comes 
on  slowly  and  continues  gradually  to  extend  until  the 
whole  field  of  view  is  obscured,  and  that,  perhaps,  in- 
curably. 

Night-blindness.  * 

Indistinct  vision,  recurring  regularly  at  night,  has 
sometimes  prevailed  as  an  epidemic.  Most  frequently  it 
is  met  with  as  an  occasional  complaint,  especially  in  warm 
countries  and  warm  latitudes  at  sea.  In  certain  countries 
it  appears  to  bo  endemic,  occurring  in  the  spring  and 
summer. 

In  the  beginning  of  tho  complaint  the  patient  is  still 
ablo  to  see  objects  a  short  time  after  sunsot,  and  perhaps 
to  8eo  a  little  by  clear  moonlight,  and  ho  may  see  dis- 

tinctly by  bright  candle-light.  Vision,  however,  becomes 
more  and  more  imperfect  at  night,  so  that  after  a  few 
days  the  patient  can  no  longer  discriminate  the  largest 
objects  after  sunsot  or  by  moonlight,  &c.  ;  and  after  a 
longer  lapse  of  time,  ho  ceases  to  see  any  object  distinctly 
by  the  brightest  candlelight. 

Tho  pupils  move  naturally  during  the  day,  but  after 
sunset  they  become  dilated,  and  contract  sluggishly  on 
exposure  to  light.  Sometimes  they  are  considerably  di- 

lated, both  by  day  and  night.  In  cases  of  long  duration 
the  pupils  are  often  contracted,  and  there  are  evident 
manifestations  of  intoloranco  of  light. 

Causes. — The  principal  causes  of  night-blindness  appear 
to  be  fatigue  and  exposure  to  tho  strong  light  of  tho  sun 
and  gastric  derangement ;  lunar  influence  is  also  con- 

sidered to  operate  as  a  causo.  I  have  mot  with  two  cases 
apparently  arising  from  exposure  of  tho  eyes  to  naphtha 
vapour.    Tho  following  is  one  of  the  cases  : — 

*  Ctecitas  nocturna.  The  words  hemeralopia  and  nyctalopia  have 
been  differently  used  by  authors  ;  some  expressing  by  hemeralopia 
night-blindness,  and  l>y  nyctalopia  day-blindness;  'whilst  otheis 
have  employed  the  words  in  an  opposite  sense. 
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A  lad  aged  17.  Has  been  working  for  the  last  fortnight 
with  sholl-lac,  naphtha  and  gutta-percha.  Since  then  he 
tinds  that  his  sight,  which  is  perfectly  good  during  the 
liay,  regularly  becomes  dim  at  night. 

The  occurrence  of  night-blindness  in  connection  with 
scurvy,  which  had  been  before  noticed  by  authors,  M  as 
rrepeatedly  exemplified  among  the  soldiers  and  sailors  in 
!ihe  Crimea  ;  and,  in  the  last  American  edition  of  this 
swork,  it  is  stated  that  those  who  have  had  the  care  of 
^soldiers  since  the  commencement  of  the  civil  troubles  in 

tthe  United  States,  can  bear  witness  to  the  fact  that  night- 
l  blindness  has  been  not  unfrequent  in  cases  of  scurvy. 

Prognosis.  —  Under  proper  treatment,  the  prognosis 
i  may  be  always  favourable.  The  duration  of  the  disease 
:  is  generally  from  two  weeks  to  three  or  six  months.  1  f, 
!  however,  it  be  neglected  or  mistreated,  vision  may  bo- 
come  imperfect  in  the  day-time  as  well  as  at  night.  In 

-  some  cases,  the  disease  has  terminated  in  total  blind- 
ness. 

Europeans  who  have  been  once  affected  with  night- 
blindness,  are  particularly  liable  to  a  recurrence  of  the 
complaint  as  long  as  they  remain  in  tropical  climates. 

Treatment. — The  remedies  to  be  first  had  recourse  to 

ai-e  those  adapted  for  the  removal  and  alleviation  of  any 
:  general  complaint,  of  which  the  night-blindness  may  be 
•  symptomatic.  If  gastric  derangement,  for  example, 
i  emetics  and  purgatives  are  to  be  prescribed.    If  scurvy, 

•  the  proper  diet,  of  course, — fresh  meat  and  vegetables, 
:  if  they  can  be  procured.  If  after  the  removal  or  allevia- 
'  tion  of  the  general  complaint,  the  night-blindness  has  not 
i  of  itself  gone  off,  a  succession  of  blisters  to  the  temple  has 
been  found  a  most  efficacious  remedy. 

In  the  cases  which  have  occasionally  come  under  my 
notice  in  this  country,  the  most  beneficial  results  have 
been  obtained  from  the  oil  of  turpentine,  in  doses  of  ll\xv 
to  xxx,  three  times  a  day,  combined  with  a  dessert  or 
table-spoonful  of  cod-liver  oil.  The  value  of  an  ancient 
popular  remedy  has  been  well  attested,  viz.,  the  exposure 
of  the  eyes  to  the  vapour  arising  from  the  bver  of  the  ox. 
Exposure  of  the  eyes  to  the  vapour  of  ammonia  has  also 
been  recommended. 

Congenital  nigJit-hlindness. 

Night-blindness  is  sometimes  met  with  as  a  conge- 
M  M  2 
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nital  and  habitual  infirmity.  It  may  affect  more  than 
one  member  of  the  same  family.  A  most  remarkable 

history  of  hereditary  night-blindness,  which  has  prevailed 
in  one  family  for  two  centuries,  has  boen  recorded  by  the 
late  M.  Cunier.* 

Persons  thus  affected,  it  has  been  remarked,  are  one 
half  of  them  the  offspring  of  parents  related  to  each  other. 
An  instance  of  the  kind  has  come  under  my  notice.  The 
parents  were  first  cousins,  and  two  of  the  sons  were  the 
subjects  of  night-blindness.  They  had,  I  believe,  never 
Been  the  moon  ami  stars.    Both  wore  very  deal'. 

I  have  met  with  a  case  of  congenital  central  cataract 
combined  with  night-blindness.  With  the  advance  of 
life  the  visual  field  contracts,  and  the  blindness  may 
becoino  so  groat  that  the  persons  find  a  difficulty  in  going 
about  by  themselves. 
Tho  ophthalmoscopic  appearances  in  such  cases  are 

abovo  described  (p.  56). 
A  reference  is  thero  also  mado  to  a  dissection  of  the  eyes 

taken  from  the  body  of  a  young  man  who  was  deaf  and 
dumb,  and  had  been  affected  with  night-blindness  from 
childhood.  The  retina,  especially  on  the  outside,  was 
found  dotted  all  over  with  pigment  deposits. 

'I'll'1  defect  "I'  sight  appears  to  depend  on  an  atrophic state  of  tho  retina,  manifested  by  pigmentation,  shrunken 
blood-vessels,  and  partial  opacities.  Eventually  the  pa- 

pilla optica  is  found  atrophic  and  white,  with  degeneration 
of  tho  choroid  and  vitreous. 

Tho  transition  of  simple  night-blindness  into  amblyopia 
or  amaurosis,  may  tako  place  with  symptoms  of  retinitis 
(retinitis  pigmentosa),  as  in  tho  following  case  : — 

A  coachman,  about  thirty  years  old,  whose  brother  has 
been  affected  with  night-blindness  from  birth,  has  him- 
self  hern,  for  tin!  last  two  months,  incapable  of  seeing 
his  way  in  driving  when  night  rami'  on.  His  health  is 
good.  His  eyes  Look  natural — pupils  obedient  to  the 
ught.  The  sight  was  so  much  improved  under  the  use 
of  alterative  doses  of  mercury  continuedfor  three  months, 
that  he  came  to  see  pretty  well  at  night.  A  spectrum, 
howover,  mado  its  appearance  before  the  right  eye — at 
first  in  tho  form  of  a  spot  the  size  of  a  pea,  dark  by  day, 
bright  and  starry  looking  by  night:  eventually,  it  aj)- 
peared  by  day  in  the  form  of  a  flickering  flame. 

Annates  de  la  Societe  de  Medecine  de  Gand.  1840. 
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Along  with  this  photopsy  the  sight  became  more  im- jaired. 

Prognosis  and  treatment. — In  congenital  night-blindness 
lothing  is  to  be  expected  from  treatment ;  but  iu  cases, 

-.such  us  that  just  related,  in  which  the  symptoms  of  actual 
retinitis  present  themselves,  it  may  be  advisable  to  take 
blood  by  cupping  or  leeches,  and  to  put  the  patient  on  a 
:ourse  of  mercury  or  turpentine,  or  the  two  combined. 

Day-blindness. 

The  photophobia,  which  persons  accxrstomed  to  dark 
residences,  albinoes,  and  children  labouring  under  scrofu- 

lous ophthalmia,  experience  when  exposed  to  strong  day- 
light, does  not  merit  the  appellation  of  day-blindness, 

understood  as  the  counterpart  of  night-blindness.  In 
this  sense  it  does  not  certainly  appear  that  there  is  any 
such  disease  as  day-blindness. 

Iu  amaurotic  amblyopia,  though  the  patient  does  not 
see  well  either  hy  day  or  night,  it  happens  in  some  cases 
that  he  sees  proportionally  better  by  night. 

Fixed  Muscob. 

These  appearances  never  change  their  position,  either 
in  regard  to  each  other  or  to  the  optic  axis.  Their  motion 
is  thus  merely  apparent,  depending  on  the  motion  of  the 
eyeball.  But  it  often  requires  some  attention  and  power 
of  observation  on  the  part  of  the  patient  to  distinguish 
what  is  real  from  what  is  apparent  motion. 

Fixed  muscat  vary  in  number,  size,  and  form.  At  first 
semi-transparent,  they  afterwards  become  black,  or  at 
least  dark.  They  appear  in  reading,  like  blotches  on  the 
paper,  but  when  the  eyes  are  directed  to  a  distant  object, 
they  appear  so  large  that  they  cover  it  perhaps.  Fixed 
muscro  are  most  distinct  in  the  light,  in  darkness  they 
are  either  not  seen  or  seen  as  luminous  appearances.  If 
confined  to  one  eye  they  are  most  distinct  when  the  other 
eye  is  closed. 

Fixed  muscfe  are  owing  to  insensible  spots  of  the 
retina.  The  centre  of  the  retina  is  sometimes  the  part 
affected,  and  the  appearance  seen  is  that  of  a  dark  spot 
in  the  middle  of  the  field  of  vision.  Thus  the  flame  of 
a  candle  is,  perhaps,  invisible,  whilst  the  light  halo 
around  is  seen. 
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The  appearance  of  a  skin  with  veins  in  it,  iibovo  re- 

ferred to  (p.  13'.'),  differs  from  the  vascular  spectrum  as 
seen  in  Puikinje's  experiment,  inasmuch  as  it  is  owing 
to  insensibility  of  the  retina  from  the  pressure  and 
opacity  occasioned  by  the  congestion  ami  exudation  in 
inflammation  of  its  vascular  layer.  It  thei  afore  belongs 
to  the  present  head  of  fixed  muscto.  Muscre  may  change 
in  form,  size,  and  darkness ;  and  though  any  given 
inusca  may  not  alter  its  position,  it  may  disappear 
whilst  others  may  present  themselves  in  another  part  of 
the  field. 

The  insensible  spots  of  the  retina  on  which  the  appear- 
ance of  fixed  muscat  depends,  are  the  result  of  some  form 

of  posterior  intornal  ophthalmia,  and  constitute  partial 
amaurosis.  This  may  pass  into  total  amaurosis,  the 
insensible  spots  gradually  increasing  in  size  until  objects 
are  no  longer  seen. 

Ophthalmoscopic  examination  will  disclose  the  parti- 
cular morbid  alteration  of  structure  at  the  bottom  of  the 

eye  on  which  the  subjectivo  symptom  depends. 

AMAUltOSIS.* 
Amaurosis  is  impairment  or  loss  of  sight  from  disease 

of  the  retina,  optic  nerve,  or  part  of  the  brain  with  which 
the  optic  nerve  is  connected. 

The  symptoms  of  amaurosis  aro  vory  various  and  incon- 
stant. 

As  to  the  causes,  they  are  morbid  conditions  of  the 
optic  nervous  apparatus,  differing  bot  h  as  regards  nature 
and  seat. 

The  diagnosis  of  amaurosis  from  cataract,  mydriasis, 
short-sightedness,  far-sightedness,  asthenopia,  muscre 
volitantes,  &c,  requires  to  be  formed  in  a  groat  measure 
by  the  process  per  exclusionem.  This  being  done,  it  re- 

mains to  determine,  as  far  as  can  be,  tho  nature  and  seat 
of  the  affection  of  the  optic  nervous  apparatus  on  which 
tiro  defect  of  sight  in  tho  particular  case  depends. 

For  this  purpose,  we  have  recourse  to  ophthalmoscopic 
exploration. 

Amaurosis  must  not  be  considered  as  a  special  disease, 
but  merely  a  symptom  of  different  affections  of  the  optic 

*  Gutta  serena  of  the  Arabians,  in  contradistinction  to  gutta 
opaca,  the  name  they  gave  to  cataract. 
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nervous  apparatus.  Each  particular  case  of  amaurosis 
must,  therefore,  be  specially  studied  in  reference  to  dia- 

gnosis, prognosis,  and  treatment. 

AMAUROSIS  CONSIDERED  EMPIRICALLY. 

Different  degrees  of  amaurosis. — Amaurosis  is  said  to  be 
incomplete  or  complete,  according  as  the  sensibility  for 
visual  impressions  is  impaired  merely,  or  quite  lost :  and 
partial,  or  total,  according  as  the  impairment  or  loss  of 
sensibility  affects  a  part  only,  or  the  whole  retina. 

In  incomplete  amaurosis,  the  patient's  field  of  vision  is 
obscured,  as  if  a  gauze  or  cloud  were  interposed  between 
him  and  the  objects  looked  at. 

In  partial  amaurosis,  the  obscurity  may  involve  the 
centre  or  the  circumference  of  the  field,  or  some  one  side 
only ;  or  it  may  be  limited  to  a  mere  spot,  or  to  several 
spots  dispersed  throughout  the  field.  Objects  are  thus 
seen  or  not,  according  to  the  part  of  the  field  of  view  in 
which  they  are  situated ;  or  if  large  enough  to  occupy 
the  whole  field,  their  circumferential  or  central  part  only 

is  seen,  or  one  hall' only  (visits  dimidiatus),  or  a  part  here 
and  there  (visus  interruptus).  When  the  insensibility  is 
limited  to  a  spot  or  spots  merely,  the  appearance  of  fixed 
muscce  is  occasioned.    (See  above,  pp.  12,  73,  533). 

Peculiarities  of  amaurotic  vision. — Vision  is  often  better 
one  day,  worse  another ;  sometimes  better  in  the  morn- 

ing, sometimes  in  the  evening;  sometimes  better  after 
meals,  sometimes  worse. 

The  amaurotic  person  generally  sees  an  object  indis- 
tinctly, until  such  time  as  he  has  steadily  fixed  his  eyes 

on  it  (visus  increscens).  Sometimes,  however,  by  moving 
the  object  before  him,  he  sees  it  better  than  when  at  rest. 

Objects  sometimes  appear  askew,  sometimes  smaller 
(amaurotic  micropy),  (p.  527). 

The  patient  usually  sees  better  in  strong  light,  but  in 
some  cases,  better  in  dull  light.  Sometimes  he  is  in- 

tolerant of  light,  even  when  the  amaurosis  is  complete. 
In  some  cases  the  patient  sees  distant  objects  better 

than  near ;  in  other  cases  again,  near  objects  better  than 
distant;  and  sometimes  he  sees  objects  multiplied  with 
one  eye,  and  iridescent :  the  flame  of  a  candle,  for  in- 

stance, spreading  out  into  rays,  and  surrounded  by 
coloured  haloes ;  but  such  symptoms  are  owing  rather 
to  defective  adj  ustment  than  to  defective  sensibility. 
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Subjective  visual  sensations. — Photopsy,  ckroopsy,  and 
the  undue  retention  of  impressions,  giving  rise  to  ocular 
spectra  and  accidental  colours,  aro  frequent  attendants  on 
amaurosis.  The  gauze  or  network  seen  in  the  light  may 
still  be  visible  in  the  dark  ;  but  instead  of  being  gray  or 
black,  it  is  of  a  silvery  or  gold  colour. 

Common  subjective  sensations. — Uneasy  feelings  or  actual 
pain  in  the  oye  or  head,  may  or  may  not  have  been,  or  bo 
present.  Dryness  of  the  eyes  and  nostrils  is  sometimes 
felt. 

Objective  symptoms. — The  defective  and  disturbed  vision 
may  be  the  only  symptom  present.  There  may  be  no 
objective  synqitom,  even  the  staring  appearance  of  the 
eyes,  and  their  want  of  power  to  converge  on  an  object 
with  precision,  may  be  absent.  In  general,  however, 
thero  aro  objective  symptoms  enough  to  indicate  the 

nature  of  the  affection,  and  to  confirm  tho  patient's  state- 
ments.* The  pupil  is  more  or  loss  dilated,  and  if  not  quite  im- 

movable, its  movements  are  limited  and  slow.  This, 
although  one  of  the  most  characteristic  appearances  pre- 

sented by  tho  amaurotic  eye,  is  not  constant.  In  cases  in 
which  one  eye  only  is  allbetod,  the  pupil  often  moves  quite 
naturally,  consentaneously  with  tho  pupil  of  tho  healthy 
eyo ;  but  if  this  luttor  eye  bo  covered,  whilst  tho  amau- 

rotic eye  is  examined  under  the  iniluence  of  different 
degrees  of  light,  then  the  pupil  of  tho  amaurotic  eye  is 
found  to  remain  dilated  and  fixed,  uninfluenced  by  the 
degree  of  light.  Sometimes  again,  in  complete  amaurosis 
of  Doth  eyes,  tho  pupils  are  as  obedient  to  changes  in  the 
degree  of  light  as  in  health  (p.  448). 

Besides  the  peculiarities  of  the  pupil  just  considered, 
thero  may  be  deformity  of  it  from  greater  dilatation 
towards  somo  ouo  or  other  side,  or  even  a  displacement 
of  the  pupil,  and  the  iris  may  be  inclined  towards  the 
cornea,  or  its  pupillary  margin  reverted  backwards  from 
the  cornea. 

Sometimes  the  pupil  is  much  contracted  (p.  449). 
Thero  is  often  au  appearance  as  if  of  opacity  behind  the 

pupil,  deep-seated,  analogous  to  the  appearance  in  glau- 
coma, but  pale,  and  not  so  well  marked.  It  is  to  be 

remarked,  however,  that  this  appearance  in  an  equal 

*  The  general  aspect  of  the  amaurotic  patient  is  above  sketched 
(p.  2). 
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degree,  may  sometimes  be  seen  in  elderly  persons,  whose 

,-isi<m  is  unite  good;  and  on  the  other  hand,  numerous 
..:ases  of  amaurosis,  and  this  of  the  most  complete  kind, 
especially  in  young  persons,  present  no  such  appearance 
of  opacity,  but  a  clear  black  pupil. 

In  uncomplicated  amaurosis,  tho  catoptrical  lenticular 
images  are  distinct. 
Congestion  of  tho  conjunctiva,  or,  on  the  contrary, 

great  paleness  of  it,  lacrymation  or  dryness  of  the  eyes, 
too  great  hardness,  or  too  groat  softness  of  the  eyeball, 
increased  prominence,  strabismus  or  paralytic  luscitas, 
and  rolling  of  the  eyes,  ma}',  in  different  cases,  be  accom- 

paniments of  amaurosis. 
General  symptoms. — Symptoms  of  intracranial  disease 

often  attend  amaurosis,  such  as  pain  in  the  head,  constant, 
intermittent,  or  periodic,  and  varying  in  seat,  extent  and 
nature ;  vertigo,  tinnitus  auriuin,  tendency  to  coma, 
sleeplessness,  &c. 

The  digestive  organs  are  sometimes  deranged,  some- 
times not. 

The  pulse  may  be  strong,  or  weak,  or  natural. 
Such  are  the  principal  symptoms  which  may  attend 

amam'osis.  Some,  it  will  be  observed,  are  altogether  the 
contrary  of  others,  so  that  not  one  alone  can  be  admitted 
as  pathognomonic,  scarcely  even  tho  defective  vision  itself. 

These  differences  in  tho  phenomena  depend  partly  on 
differences  in  the  nature  of  the  morbid  condition  on  which 
the  loss  of  sensibiHty  depends,  partly  on  the  degree  of 
development  of  that  morbid  condition.  For  the  same 
reason  the  invasion  and  progress  of  the  disease  differ  in 
different  cases. 

Invasion  and  progress. — The  invasion  of  the  amaurosis 
may  bo  sudden  or  gradual.  In  the  former  case,  vision 
may  be  at  once  wholly  lost,  or  nearly  so ;  in  the  latter 
case,  it  may  be  only  after  a  time  that  the  vision  is 
seriously  impaired.  In  some  cases,  the  impairment  of 
vision  remains  at  a  certain  stage  without  advancing,  in 
other  cases  it  continues  to  increase,  the  obscurity  thicken- 

ing and  spreading,  until  the  whole  field  of  vision  is  ob- 
literated to  the  sense,  the  perception  of  light  lost,  and  the 

amaurosis  complete.  Sometimes  amaurosis  commences 
as  night-blindness. 

Except  when  the  cause  is  of  a  purely  local  nature,  both 
eyes  generally  become  affected  ;  one  eye  first  perhaps,  and 
by-and-by  the  other.    The  blindness  being  complete  and 
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total  in  one  eye,  some  degree  of  vision  may  bo  still  re- 
tained in  the  other. 

Constitution,  and  previous  diseases  of  the  patient. — Amau- 
rotic patients  are  met  with  of  all  constitutions,  and  are 

found  to  have  been  the  subjects  of  very  different  diseases, 
and  yet  these  diseases  will  often  appear  to  have  had  some 
connection,  cither  as  cause,  or  as  themselves  depending 
on  the  same  cause  with  the  amaurosis,  and  may  still 
require  to  be  taken  into  consideration  along  with  the  pre- 

sent state  of  general  health  of  the  patient,  in  determining 
the  kind  of  treatment  to  be  had  recourse  to. 

The  diseases  the  existence  of  which  is  often  found  to 
have  some  connection  with  the  amaurosis,  either  as  cause, 
or  as  depending  themselves  on  the  same  cause,  are,  scro- 

fula, syphilis,  gout,  rheumatism,  dyspepsia,  albuminuria, 
diabetes,  oxaluria,  hypochondriasis,  hysteria,  apoplexy, 
epilepsy,  paralysis,  phrcnitis,  typhus  fever,  lead  poison- 

ing, anemia,  worms,  &c. 
In  some  cases  the  disease  is  found  to  occur  in  connec- 

fcion  with  disturbed  menstruation,  hysteria,  pregnancy, 
during  labour,  haemorrhoids,  and  again  to  disappear 
euti rely,  hut  again  to  occur,  and  then  perhaps  to  remain 
permanently. 

Causes. — The  paralysis  of  tho  optic  nervous  apparatus, 
on  which  amaurosis  depends,  may  be  tho  result  of  morbid 
conditions  of  that  apparatus,  differing  both  as  regards 
nature  and  seat. 

As  regards  nature,  they  may  bo  congestion  or  inflam- 
mation, and  its  consequences;  nervous  exhaustion;  or 

p  essure  by  neighbouring  parts.  As  regards  seat,  this 
may  be  in  tho  retina,  or  tho  optic  nerve,  or  the  cerebral 
portion  of  the  optic  nervous  apparatus.  Sometimes  it  is 
a  simple  extravasation  of  blood  in  front  of  the  retina  and 
in  the  vitreous  humour  which  may  be  the  cause  of  a 
sudden  amaurosis. 

Diagnosis  im  general. — Amaurosis,  in  its  incipient  stage 
especially,  ought  to  be  carefully  distinguished,  for  this  is 
in  general  the  only  stage  at  which  treatment  is  likely  to 
be  of  much  avail. 

The  aifections  from  which  amaurosis  requires  to  be  dis- 
tinguished are  principally  : — cataract,  mydriasis,  myopy, 

presbyopy,  asthenopy,  muscas  volitantes,  night-bhndness, 
glaucoma.    See  those  different  articles. 

Amaurosis  is,  however,  often  complicated  with  some 
one  or  other  of  these  affections. 
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The  distinction  of  incipient  amaurosis  from  incipient 
cataract,  is  of  especial  importance,  as  supposing  incipient 
amaurosis  mistaken  for  incipient  cataract,  it  might  be 
allowed  to  go  on  unchecked,  under  the  impression  that 
ripening  of  the  cataract  was  taking  place.  The  patient 
would  thus  be  deprived  of  all  chance  of  the  benefit  which 
might  be  derived  from  treatment  in  rescuing  him  from 
irret  rievable  blindni  iss. 

Prognosis. — The  prognosis  in  a  decided  case  of  amau- 
rosis is  most  unfavourable.  The  disease,  when  it  comes 

on  suddenly,  even  when  complete  blindness  is  present,  is 
not  unfrequently  relieved  or  cured,  if  it  has  not  already 
existed  long.  The  disease  which  has  come  on  gradually, 
accompanied  by  pains  in  the  head,  is  more  hopeless  in 
general,  as  in  this  case  the  cause  most  usually  is  material 
disorganization  of  some  part  of  the  optic  nervous  appa- 

ratus; whereas,  sudden  cases  may  be  owing  to  some  con- 
gestion, extravasation,  or  exudation,  admitting  of  re- 

moval by  timely  treatment. 
The  prognosis  is  decidedly  bad  when  the  eyeball  is 

either  prefer  naturally  hard  or  soft,  or  affected  with  cata- 
ract ;  or  if  the  disease  is  hereditary,  or  complicated  with 

epilepsy,  paralysis  of  some  part  indicating  affection  of  the 
brain,  &c. 

In  cases  in  which  one  eye  only  is  affected,  there  is 
reason  to  fear  for  the  other. 

AMAUROSIS  CONSIDERED  PATHOLOGICALLY. 

Seat  of  the  morbid  conditions  of  which  paralysis  of  the 
optic  nervous  apparatus  may  be  the  result. — The  retina,  the 
optic  nerve,  or  that  part  of  the  brain  with  which  the 
optic  nerve  is  connected,  may  be  together  or  separately 
the  seat  of  the  morbid  condition  on  which  the  amaurosis 
depends.  If  the  retina  only  be  affected,  it  cannot  receive 
the  impression  which  should  be  transmitted  by  the  optic 
nerve  to  the  brain ; — if  the  optic  nerve  only  be  affected,  it 
cannot  transmit  the  visual  impression  from  the  retina  to 

the  brain  ;  — if  that  part  of  the  brain  with  which  the  optic 
nerve  is  connected  be  alone  affected,  the  sensorial  power 
to  take  cognizance  of  the  visual  impressions  transmitted 
by  the  optic  nerve  is  lost. 

Thus,  the  general  result  is  the  same,  whether  the  dif- 
ferent parts  of  the  optic  nervous  apparatus  be  affected 
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together  or  separately.  Notwithstanding  this,  it  is  of 
importance  practically  to  determine  as  accurately  as  pos- 

sible the  seat  of  the  morbid  condition,  on  'which  the  loss 
of  vision  in  any  given  case  depends. 

Nat  ure  of  the  morbid  conditions  of  which  paralysis  of  the 
optic  nervous  apparatus  may  be  the  result. — In  the  first 
place,  it  is  to  be  observed,  that  paralysis  of  the  optic 
nervous  apparatus,  like  paralysis  of  other  parts  of  the 
nervous  system,  may  occur  without  any  morbid  condition, 
the  nature  of  which  is  appreciable,  cither  by  particular 
Bymptoms  during  Life,  by  ophthalmoscopical  exploration, 
or  by  anatomical  examination  after  death.  Generally, 
howi  ver,  there  are  symptoms  and  ophthalmoscopical  ap- 

pearances sufficient  to  account  for  the  paralysis.  In 
regard  to  appearances  after  death,  it  is  to  he  observed 
that  many  of  the  morbid  conditions  in  which  the  optic 
nervous  apparatus  has  been  found,  in  cases  of  amaurosis, 
though  of  themselves  very  efficient  causes  of  paralysis, 
and  irremediable,  are  not  to  be  viewed  as  standing  in  the 
relation  of  original  cause  of  the  amaurosis,  but  rather  as 
the  effect,  or,  at  the  least,  as  the  coincident  effect  of  the 
morbid  condition  which  was  the  immediate  cause  of  the 

paralysis.  To  such  morbid  conditions  may  be  referred, 
bal  dening  or  softening  of  the  brain,  of  the  optic  nerve  or 
retina,  atrophy,  thickening  or  other  enlargement  (which 
may  be  followed  by  atrophy). 

The  morbid  conditions,  acting  as  the  immediate  cause 
of  paralysis  of  the  optic  nervous  apparatus  in  amaurosis, 
are  in  their  nature  essentially  the  same  as  those  which 
act  as  the  immediate  cause  of  paralysis  of  other  parts  of 
the  nervous  system,  and  may  be  referred  to  the  two 
principal  heads  of  intrinsic  and  extrinsic. 

Intrinsic  morbid  conditions  of  the  optic  nervous  apparatus 
acting  as  causes  of  its  paralysis  in  amaurosis. — These  may 
be  at  first  inflammation  or  simple  congestion  of  some 
part  or  the  whole  optic  nervous  apparatus,  and  as  effects 

of  this,  exudation  of'  scrum  or  lymph,  or  extravasation  of 
blood.  Or  the  opposite  condition  of  a  defective  supply  of 
blood  to  the  parts  followed  by  marasmus. 

These  morbid  conditions,  it  is  to  be  observed,  may  not 
be  confined  to  the  optic  nervous  apparatus,  but  extend  to 
tan  brain  generally,  in  which  case  the  amaurosis  will 
form  a  point  of  inferior  consideration. 

Morbid  conditions  extrinsic  of  the  optic  nervous  apparatus 
acting  as  causes  of  its  paralysis  in  amaurosis. — These  ope- 
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rate  by  pressure  on  the  optic  nervous  apparatus.  To  them 
belong  abscesses  of  the  brain,  hydrocephalic  collections 
(oue  of  the  most  remarkable  of  the  hydrocephalic  amau- 

roses is  that  consequent  to  scarlatina),  tumours,  &c,  of 
the  brain  or  its  membranes,  aneurismal  affections  of  the 
cerebral  or  ophthalmic  arteries,  exostosis,  &c,  of  the 
bones  of  the  cranium  or  orbit,  abscesses  in  the  orbit, 
tumours  in  the  orbit,  or  in  the  neighbouring  cavities  and 
sinuses  of  the  skull  or  face,  affections  within  the  eyeball, 
as  inflammation  of  the  choroid,  hydrophthalrnic  collec- 

tions, and  the  like. 
Eventually  the  pressure  may  produce  organic  change 

of  the  optic  nervous  apparatus. 
It  will  be  observed  that  many  of  these  morbid  con- 

ditions are  of  such  grave  importance  in  themselves,  that 
the  amaurosis  produced  by  them  forms  but  a  secondary 
consideration  in  the  case. 

Both  intrinsic  and  extrinsic  morbid  conditions  of  pa- 
ralysis in  amaurosis  may  co-exist.  Examples  readily 

suggest  themselves.  To  take  one  from  the  eyeball, 
besides  inflammatory  or  simple  congestion  of  the  retina, 
there  may  be  a  similar  state  of  the  choroid  jnoducing 
pressure  on  the  retina. 

A  maurosis  from  intraocular  disease. 

Morbid  conditions  of  the  retina  on  which  the  paralysis  in 
amaurosis  may  depend. — Intrinsic. — Vascular  congestion 
of  the  retina  or  choroid,  or  both,  simple  or  inflammatory, 
acute  or  chronic,  and,  as  the  consequence  of  it,  effusion 
of  serum  or  lymph  ;  extravasation  of  blood,  degeneration 
of  the  structure  of  the  retina  (see  Posterior  Internal  Oph- 

thalmia, and  Plates  VI.  and  VII.  representing  the  oph- 
thalmoscopic appearance  in  choroiditis  and  retinitis), 

thickening,  atrophy,  softening,  adhesion  between  the 

retina  and  choroid,  &c*  Injuries,  whether  direct  wounds, 

*  The  name  cat's-eye  has  been  applied  to  cases  of  amaurosis  in 
which  there  is  a  reflection  from  tin;  bottom  of  the  eye,  similar  to 
that  in  the  cat  ;  but  the  appearance  is  by  no  means  characteristic 
of  any  one  disease  of  the  eye. 

Beer,  who  introduced  the  term,  and  who  describes  cat's-eye  as 
the  type  of  his  second  class  of  forms  of  amaurosis,  viz.,  that 
characterized  not  only  by  subjective,  hot  also  by  objective  symp- 

tom*, mentions  having  met  with  it  most  frequently  in  old  pensous 

1 
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or  the  lesion,  produced  by  concussion,  such  as  laceration 
(p.  59),  or  by  a  sudden  glare  of  intense  light,  or  by  over- 

exertion of  vision. 

Extrinsic,  but  still  seated  within  the  eyeball. — Pressure  on, 
and  disorganization  of,  the  retina,  occasioned  by  inflam- 

mation or  congestion  of  the  choroid  and  its  consequences. 
Subsclcrotic  dropsy,  detachment  of  the  retina  from  the 
choroid,  vitreous  dropsy,  hsemophthalmus,  &c. 
The  ophthalmoscopic^!  appearances  in  intraocular 

disease  have  been  described  in  then-  proper  places  (pp. 
o2,  et  serp,  121,  et  seq.). 

Amaurosis  from  extraocular  disease. 

The  morbid  conditions  seated  outside  the  eyeball,  are, 
for  the  most  part,  the  same  as  the  extrinsic  morbid  con- 

ditions to  which  the  orbital  portion  of  the  optic  nervo  is 
subjected. 

Morbid  conditions  of  the  optic  nerve  on  wh  ich  the  paralysis 
in  amaurosis  may  depend. — Intrinsic. — Direct  injury  of  the 
optic  nerve. — Congestion,  simple  or  inflammatory,  and  as 
effects,  general  or  partial  induration  or  atrophy, — thick- 

ening of  tho  sheath  and  exudation  between  it  and  the 
nerve.  Tumours  attached  to  or  contained  within  the 
sheath  or  involving  tho  substance  of  tho  ojitic  nerve, 
including  medullary  or  melanotic  disease  Aneurismal 
enlargement  of  the  central  artery  of  the  retina  while 
within  tho  optic  nerve.  Extravasation  of  blood  in  the 
same  place.    Embolism  of  the  central  artery. 

Extrinsic. — Thcso  necessarily  come  under  two  separate 
heads,  viz.,  those  to  which  the  orbital,  and  those  to  which 
the  intracranial  portion  of  the  optic  nerve  is  subjected. 

The  latter  will  come  under  the  more  general  head  of 
extrinsic  morbid  conditions  affecting  the  intracranial 
portion  of  the  optic  nervous  apparatus  ;  the  former  there- 

fore alone  fall  to  be  enumerated  hero. 

inclined  to  marasmus,  but  sometimes  in  young  persons,  especially 
cachectic  adults  and  atrophic  children  ;  he  had  also  seen  it  alter 
injuries  of  the  eye. 

The  reflection  from  the  bottom  of  the  eye,  occurring  after  in- 
juries, has  been  al  ove  explained  (p.  322,  et  seq.),  and  appears  to 

be  quite  different  from  the  condition,  whatever  it  may  be,  which 
gives  rise  to  the  appearance  iu  old  persons. 
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Inflammation  and  abscess  in  the  orbit  ;  exostosis  of  the 
orbital  bones ;  tumours  in  the  orbit  or  neighbouring 
cavities ;  (among  which  may  be  placed  abscess  in  the 
antrum  from  carious  teeth  ;)  fractures  of  the  anterior  part 
of  the  base  of  the  skull  or  of  the  orbit. 

Amaurosis  from  intraspinal  or  intracranial  disease. — 
Spinal  or  cerebral  amaurosis. 

Morbid  conditions  of  the  intracranial  portion  of  the  optic 
nervous  apparatus  on  which  the  paralysis  in  amaurosis  may 
depend.— Intrinsic. — Injuries — concussion,  laceration;  con- 

gestion— simple  or  inflammatory,  and  its  effects,  harden- 
ing or  softening,  hypertrophy  or  atrophy,  abscess,  &c.  ; 

apoplexy ;  scrofulous  tubercles ;  tumours  of  different 
kinds ;  hydatids. 

These  morbid  conditions  may  implicate  other  parts  of 
the  spinal  marrow  or  brain  at  the  same  time. 

Extrinsic. — Fracture  of  the  cranium  with  depression  or 
extravasation  of  blood  in  the  situation  of  the  intracranial 
portion  of  the  optic  nervous  apparatus ;  exostosis  of  the 
bones  of  the  cranium  in  the  same  situation  ;  tumours  of 

flH^ii!lllJI''Tif^iiM'l(B)ijii"ir 

Fro.  135. 

the  dura  mater;  inflammation  of  the  membranes  of  the 
brain,  and  its  consequences,  adhesions,  thickenings,  do- 
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positions  of  serum,  lymph,  pus,  &c. ;  hydrocephalus, 
superficial  or  ventricular ;  tumours  of  the  brain,  impli- 

cating the  optic  nervous  apparatus  by  pressure,  such  as 
enlarged  pituitary,  or  pineal  gland ;  aneurism  of  one  of 
the  encephalic  arteries. 

Of  these  different  morbid  conditions,  it  is  to  be  ob- 
served, that  many  of  them  arc  well  marked  and  recog- 

nized forms  of  disease  in  the  rational  pathological  sense, 
the  amaurosis  being  at  once  recognizable  as  a  symptom 
merely.  Others,  again,  are  not  so  recognizable  dining 
life,  and  the  blindness  being  the  prominent  symptom, 
the  ease  is  said  to  be  one  of  amaurosis  in  the  en^irical sense. 

The  ophthalmoscopical  appearance  in  amaurosis  from 
extraocular  or  intracranial  disease  is  inflammatory  swell- 

ing, ending  in  white  atrophy  of  the  optic  papilla  (pp.  53, 
128),  and  shrunk  state  of  the  retinal  vessels.    (Pig.  135.) 

Causes  of  the  different  morbid  conditions  of  the  optic 
nervous  apparatus  in  amaurosis. — These  may  bo  said  to 
comprehend  the  remote  causes  of  disease  in  general,  in 
addition  to  such  as  act  on  the  eyes  in  particular. 

Amaurosis  in  its  connection  with  certain  general  complaints. 

Amaurosis  in  cases  of  lead  poisoning. — This  in  general 
presents  the  characters  of  cerebral  amaurosis,  and  its 
prognosis  is  of  a  very  unfavourable  character. 

j  I  maurosis  in  cases  of  over  use  of  tobacco. — The  over  use 
of  tobacco  has  been  much  insisted  on  by  Dr.  Mackenzie 
as  a  cause  of  amaurosis.  It  has  been  shown  by  Mr. 
Jonathan  Hutchinson  that  a  special  form  of  cerebral 
amaurosis,  with  white  atrophy  of  the  ojDtic  papilla},  is 
more  common  in  men  than  women,  and  that  a  large 
proportion  of  those  who  suffer  from  it  have  been  smokers. 

Persons  affected  at  an  earlier  age  than  usual  with 
glaucomatous  amaurosis,  or  that  state  of  the  eyes  in 
which  inflammation,  from  any  occasional  cause,  is  apt  to 
assume  the  gouty  character  and  rapidly  destroy  sight,  I 
have  found  to  have  been  long  addicted  to  an  excessive  use 
of  tobacco,  and  sometimes  spuit-drinking. 

Amaurosis  in  cases  of  albuminuria. — In  280  cases  of 
albuminuria,  M.  Lacorche  met  with  dimness  of  sight  in 
sixty-two.  The  amblyopia  is  attended  by  dilatation  of 
the  pupil,  puffiness  of  the  eyelids,  prominence  of  the 

J 
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globes  from  serous  effusion  in  the  orbit,  with  other 
cedematous  or  dropsical  manifestations  elsewhere. 

The  ophthalmoscopical  appearances  in  amaurosis  from 
albuminuria  are  above  described  at  pp.  55,  56,  and  128, 
and  represented  by  the  figure  here  reproduced. 

Fia.  136. 

Amaurosis  in  cases  of  diabetes. — In  diabetes,  amblyopia 
sometimes  occurs ;  often  along  with  cataract.    See  above 

pp.  338,  339. 
Amaurosis  in  cases  of  oxaluria. — Dr.  Mackenzie  has 

recently  recorded  a  case  of  amaurosis  coincident  with 
oxaluria,  in  which  great  benefit  was  derived  from  ten 
minims,  thrice  daily,  of  a  mixture  of  equal  parts  of  nitric 
and  muriatic  acids. 

Dr.  Mackenzie  conjectures  that  the  affection  of  the 
sight  was  the  result  of  poisoning  of  the  blood  with  oxalic 
acid ;  as  in  albuminuria  it  appears  to  be  the  result  of N  N 



546 CONGENITAL  AMAUROSIS. 

poisoning  of  the  blood  with  urea,  and,  it  may  bo  added, 
as  in  diabetes,  perhaps,  from  poisoning  with  sugar. 

Amaurosis  in  casus  of  disease  of  the  heart. — The  imme- 
diate cause  of  the  less  of  sight  in  such  casos  is  often 

apoplexy  of  the  ret  ina.    See  above,  p.  310. 
In  disease  <if  the  valves  of  the  heart,  fibrinous  floccules 

aiv  deposited  in  tho  blood,  and  carried  along  by  the 
circulation.  If  such  a  flocculo  should  bo  arrested  in  the 
central  artery  of  the  retina,  an  impediment  to  the 
circulation  of  the  blood  in  that  membrane  would  be 
occasioned. 

From  the  microscopical  observations  which  I  have 

made  on  embolism,*  it  appears  that  tho  first  effect  of  an 
embofan  of  fibrin  in  a  small  artery  is  congestion,  by 
regurgitation,  of  the  capillaries  and  venous  radicles  of  the 
part  to  which  tho  artery  loads ;  tho  vessols  and  surround- 

ing structures  being  healthy. 
Tho  phenomena  of  embolism  as  commonly  described — 

viz.,  collapso  and  emptying  of  tho  vessols — indicate  an 
already  morbid  condition  of  the  vessels  and  surrounding 
structures,  as  woll  as  a  morbid  condition  of  tho  blood. 

Amaurosis  from  the  sudden  suppression  of  habitual  dis- 
charges. — The  sudden  suppression  of  habitual  discharges 
operatos  generally  by  determining  intornal  congestion  or 
h;emophthabnus. 

Amaurosis  from  syphilis. — Syphilitic  amaurosis  chiefly 
belongs  to  tho  head  of  syphilitic  posterior  internal  oph- 

thalmia. Cerebral  amaurosis  occasionally  has  its  origin 
in  some  intracranial  syphibtic  affection. 

Congenital  amaurosis. — It  sometimes  happens  that  an 
infant,  though  old  enough  to  notice,  does  not  follow  a 
bghted  candle  or  other  bright  object  with  its  eyes.  This 
is  sufficient  to  raise  a  suspicion  of  amaurosis. 

This  suspicion  will  probably  prove  too  well  founded  if 
tho  oyoballs  are  at  tho  same  time  smaller  or  larger  than 
natural,  or  if  they  have  a  rolling  motion  in  the  sockets. 

If,  however,  the  eyes  are  otherwise  healthy-looking, 
and  especially  if  the  pupds  contract  naturally  under  the 
influence  of  tho  light,  the  child  may,  in  tho  course  of 

*  See  my  Essay  "  On  the  State  of  the  Blood  and  Bloodvessels  in 
Inflammation,"  iu  Guy's  Hospital  Reports  for  October,  1850;  ami 
my  Paper  "On  the  Discovery  of  the  Rhythmical  Contractility  of 
the  Veins  of  the  Bat's  Wing,"  iu  the  Philosophical  Transactions for  1852. 
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some  months,  come  to  give  more  and  more  evident  signs 
of  gaining  strength  of  vision,  which  by  the  end  of  the 
first  year  may  appear  perfect. 
When  the  eyes  are  smaller  than  natural,  there  is  not 

much  hope  of  sight  being  acquired. 
Dropsical  enlargement  of  the  eyes  sometimes  exists  at 

birth.  The  cornea  in  such  cases,  besides  being  unusually 
large,  is  opaque  or  cloudy.  There  appears  to  be  at  the 
same  time  defective  sensibility  of  the  retina.  In  a  few 
instances  the  cornea  has,  with  the  growth  of  the  child, 
become  clear,  and  some  degree  of  vision  been  acquired 
(pp.  297,  et  seq.). 

Congenital  amaurosis  may  be  owing  to  imperfect  de- 
velopment, or  to  disease  already  affecting  the  eyes  before 

birth,  or  to  injury  of  the  head  of  the  child  in  instru- 
mental delivery. 

Under  the  ophthalmoscope  I  have  sometimes  seen 
white  atrophy  of  the  optic  papilla. 

Congenital  amaurosis  may  be  complicated  with  cata- 
ract. 

Loss  of  sight  in  infants  from  congenital  syphilitic 
posterior  internal  ophthalmia,  has  been  above  noticed, 
p.  241. 

AMAUROSIS  CONSIDERED  THERAPEUTICALLY. 

The  nature  of  the  morbid  condition  on  which  the 
amaurosis  depends,  and  the  causes  which  may  have 
excited  that  morbid  condition,  are  points  which  must  be 
ascertained  before  any  rational  mode  of  treatment  can  be 
determined  on.  In  numerous  cases,  however,  it  must  be 
confessed  that  these  points  cannot  be  satisfactorily  deter- 

mined ;  the  treatment  adopted  must  therefore  be  partly 
empirical  and  partly  founded  on  general  indications. 

The  different  morbid  conditions  on  which  amaurosis 
may  originally  and  essentially  depend  are,  it  has  been 
above  seen,  referable  to  the  three  following  principal 
heads : — 

1.  Congestion  or  inflammation,  implicating  some  part 
of  the  optic  nervous  apparatus,  and  its  effects. 

2.  Exhaustion  of  the  optic  nervous  apparatus. 
3.  Pressure  on  some  part  of  the  optic  nervous  appa- 

ratus. 

These  conditions,  however,  it  is  to  be  observed,  may  be 
more  or  less  mixed  up  with  each  other,  or  one  may N  N  2 
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supervene  on  the  other ;  hence,  according  as  one  or  other 
appears  to  be  in  operation  at  tho  timo,  so  must  be  the 
treatment. 

Amaui-osis  from  congestion  or  inflammation  implicating  some 
part  of  the  optic  nervous  apparatus. 

Tho  causes  to  which  congestive  amaurosis  is  owing  are 
very  various.  Exposure  of  the  eyes  to  strong  heat  and 
light  in  those  who  work  before  large  fires,  &c,  or  to  the 
glare  of  light  upon  tho  sea.  Over-exertion  of  the  sight. 
Forced  exertions  of  the  body  while  stooping  the  head, 
especially  in  plethoric  or  drunken  persons.  Pregnancv. 
Sudden  suppression  of  discharges — the  menstrual,  per- 

spiratory, hemorrhoidal,  purulent,  &c.  Gastro-hepatic 
or  gastro-intestinal  irritation,  as  in  dyspepsia,  costive- 
ness,  worms.  Irritation  of  tho  nerve  of  tho  fifth  pair. 
Passions  of  the  mind.  Fevers.  Spirit  drinking.  Ex- 

cessive use  of  tobacco,  &c. 
Prognosis  and  treatment. — The  cases  of  amaurosis  under 

consideration,  if  early  soon,  are  in  general  thoso  in  which 
treatment  may  bo  undertaken  with  most  hope  of  advan- 

tage, provided — and  this  is  tho  first  point  to  which 
attention  must  bo  directed — tho  caiises  just  enumerated 
can  bo  avoided,  removed,  or  mitigated. 

The  plan  of  treatment  is,  first,  the  genoral  antiphlogistic 
plan  above  described  (pp.  138,  et  seq.),  consisting  princi- 

pally of  bleeding  and  mercurialisation,  and  afterwards 
the  tonic  and  altorativo,  together  with  counter-irritation 

(p.  147). If  the  disease  has  already  fallen  into  a  chronic  state,  the 
tonic  and  alterative  plan  of  treatment,  with  counter-irri- 

tation, may  be  the  only  one  admissible. 

Tho  amauroses  which  arise  from  super- excitation  occa- 
sioned by  sudden  strong  impressions  on  the  retina,  such 

as  an  intense  glare  of  light  falling  on  the  eye,  concussion 
of  the  eyeball,  or  a  stroke  of  lightning,  and  also  those 
arising  from  overpaying  vision,  appear  to  depend  partly 
on  norvous  exhaustion,  and  partly  on  congestion.  For 
example,  the  spot  of  the  retina  acted  on  by  a  sudden 
glare  of  light,  or  by  smart  concussion  from  a  blow,  is  at 
once  rendered  insensible,  and  the  result  is  a  fixed  musca, 
which  may  ultimately  go  away  or  remain  ;  or  tho  whole 
rotina  may  become  insensible,  though  this  moro  generally 
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takes  place  slowly,  as  a  consequence  of  supervening  con- 
gestion or  inflammation. 

In  such  a  case  the  treatment  should  be  the  same  as  for 
congestive  amaurosis. 

Amaurosis  from  exhaustion  of  the  optic  nervous  apparatus. 

Exhaustion  of  the  optic  nervous  apparatus  is  often  a 
mere  accompaniment  of  general  nervous  exhaustion, 
arising  from  great  loss  of  blood,  or  excessive  discharge  of 
secretions,  as  in  protracted  suckling,  venereal  excesses,  or 
arising  from  grief  and  other  depressing  passions — from 
low  nervous  fevers,  fright,  &c. 

Prognosis  and  treatment. — In  the  cases  depending  on 
exhaustion  of  the  nervous  system,  the  prognosis  is  much 
less  favourable  than  in  those  depending  on  congestion. 

The  plan  of  treatment  fitted  for  them  is  the  tonic  or 
tonic  and  alterative  (p.  147),  in  prolonged  courses. 

It  is  in  this  form  of  amaurosis  that  strychnia  and 
veratria,  endermically  applied,  have  been  much  recom- 

mended ;  but  their  efficacy  has  not  been  satisfactorily 
established.  The  same  must  be  said  of  electricity  and 
galvanism,  and  stimulating  vapours  to  the  eyes. 

Amaurosis  resulting  from  pressure  on  some  part  of  the  optic 
nervous  apparatus. 

In  many  such  cases  the  amaurosis  is  but  a  secondary 
consideration,  more  pressing  symptoms  of  the  organic 
disease  being  present ;  in  other  cases  the  amaurosis  may 
bo  the  only  or  principal  appreciable  symptom. 

Prognosis  and  treatment. — Except  when  the  cause  of 
pressure  is  seated  in  the  orbit  or  in  the  eye,  and  is  re- 

movable by  operation,  any  treatment  adopted  must  be 
regulated  according  as  the  general  symptoms  agree  with 
one  or  other  of  the  preceding  forms,  consisting,  in  the 
one  case,  of  blood-letting  and  mercurialisation ;  in  the 
other,  of  tonics,  alteratives,  and  counter-irritation.  When, 
as  is  often  the  case,  it  cannot  be  determined  what  is  the 
nature  of  the  cause  of  pressure,  or  even  that  the  case  is 
one  of  pressure,  the  treatment  must  still  be  regulated  by 
the  same  principles. 
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Section  III.— Glaucoma. 

Glaucoma  is  a  name  appliorl  to  a  peculiar  greenish 
opaque  appearance,  deep  behind  tho  pupil,  changing  its 
seat  according  to  the  direction  in  which  the  light  is  ad- 

mitted, being  always  most  concentrated  on  the  sido  oppo- 
site the  light.  This  appearance  occurs  in  very  different 

degrees,  from  a  greenish-groy  reflection  barely  discernible, 
to  a  grass-green  opacity. 

Hippocrates  ami  tho  anciont  Greeks  comprehended 
under  the  name  of  glaucoma  every  kind  of  opacity  which 
appears  behind  the  pupil.  The  iater  Greeks — as  Eufus, 
Galen,  Paul  of  Egina,  and  others — however,  restricted  the 
term  to  incurable  opacities  behind  tho  pupil,  while  to 
the  curable  they  gavo  tho  naino  of  hypochyma  ; — tho 
former  they  supposed  to  bo  a  disoase  of  tho  leus,  tho  latter 
to  bo  a  concretion  in  front  of  tho  Ions. 

Brisseau*  appeal's  to  have  been  the  first  who  gave  out 
the  opinion,  thai  w  hile  cataract,  as  tirst  shown  by  Rolfihk, 
Borel,  ami  others,  is  an  opacity  of  tho  crystalliuo  body, 
glaucoma  is  an  opacity  of  the  vitreous. 

By  some  the  appearance  of  glaucoma  has  boon  supposed 
to  bo  owing  to  refloxion  from  tho  bottom  of  the  eye,  in 
consequenco  of  the  morbid  state  of  the  retina  and  choroid, 

with  loss  of  pigmont,  which  of'ton  exists  in  glaucoma. 
It  was,  however,  satisfactorily  demonstrated  by  Dr. 

Mackenzie,  in  1828,  that  the  cause  of  the  glaucomatous 
appearance  resides  in  the  lens. 

The  change  in  the  state  of  tho  lens,  on  which  the  glau- 
comatous appearance  depends,  consists  in  its  having 

become,  especially  in  its  central  part  or  nucleus,  of  a  more 
or  less  deep  amber  colour  when  viewed  by  transmitted 
bight,  —  green  when  viewed  by  reflected  light.  The  lens 
usually  retains  its  transparency  unimpaired,  except  in  so 
far  as  tho  dojith  of  colour  interferes  with  it,  but  it  may 
become  at  the  same  time  more  or  less  opaque. 

Tho  proofs  adduced  by  Dr.  Mackenzie  that  the  cause  of 
tho  glaucomatous  appearance  resides  in  tho  lens,  are  the 
following : — 

*  TraitS  dc  la  Oataraote  et  du  Glaucome.    faris,  1709. 
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1.  On  removing  the  \<:ii*  by  operation  from  a  glauco- 
matous eye,  the  pupil  iiti  longer  presented  sea- 

greenish  colour,  but  appeared  black,  as  natural i 
2.  On  dissection  of  glaucomatous  eyes,  h/;  found  file 

lens,  especially  its  central  }/ait  or  nucleus,  of  a  yellow, 
amber,  yel lowish -red ,  or  reddish-brown  colour,  when 
viewed  fry  transmitted  light ;  greenish  when  viewed  by 
reflected  light. 

In  demonstration  of  the  different  degrees  of  opacity  of 
the  lens  which  j/jjj y  exist  in  the  diffe/ent  stages  of  glau- 

coma, hi.  Mackenzie  was  tin-.  fi/Kt  to  apply  the  catoptrical 
test  (p. 

Along  v/ith  a  glaucomatous  appearance  behind  the 
pupil,  vision  may  still  l>e  good,  or  it  may  be  defective  or 
totally  lout.  In  the  latter  ease,  the  defective  vision  may 
he  owing  in  part  to  the  deeply-coloured  nucleus  of  the 
lens  intercepting  the  rays  of  light  in  the  manner  of  cata- 

ract, or  to  actual  cataractous  opacity  co-existing,  hut  in 
most  cases  it  is  owing  to  complication  with  insensibility 
of  the  retina. 

From  this  it  may  he  inferred,  that  the  glaucomatous  ap- 
pearance  of  (he  lens  occurs  in  diseased  state*  of  the  eye, 
essentially  different  from  one  another.  Hence,  if  we 
take  glaucoma  as  a  genus,  the  principal  species  are  as 
follow  : — 

1 .  Simple  glaucoma, 
2.  (JUiwt/Tftu  v/ith  cataract. 

'■'j.  Chrtmi':  <)l'i:o/.</iii/)  v.  'dh  amaur'Axis. 
4.  Acute  gutiuu/rtui  with  uffuiurons. 

~>.  Chronic  glaucoma  v/ith  amaurotit  and  cataract. 

1  st . — Sifnple  gla  ucoma . 

Here  we  have  the  glaucomatous  appearance  behind  the 
pupil,  but  the  eye,  in  other  respects,  appears  quite  healthy 
— the  cornea  clear,  the  pupil  lively,  the  consistence  of  the 
eyeball  normal,  and  vision — with  the  exception  that  it 
may  Ik-  presbyopic  or  myopic — good. 

.Simple  glaucoma  is  of  frequent  occurrence  in  old 
people,  it  continues  for  life,  hut  does  not  necessarily 
become  complicated  either  with  cataract  or  amaur  osis. 
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2nd. — Simple  glaucoma  with  cataract* 

In  this  species  of  glaucoma,  the  green  reflexion  from 
the  glaucomatous  nucleus  of  the  lens,  is  seen  somewhat 

obscured  by  the  cataractous  'whiteness  of  the  surface. 
The  retina  is  sound,  but,  as  is  usual  at  the  advanced 
period  of  life  when  this  species  of  cataract  occurs,  the 
vitreous  body  may  be  more  or  less  dissolved. 

This  form  of  glaucoma  does  not  ossentially  differ  from 
the  kind  of  hard  cataract  above  noticod  (p.  340). 

Treatment. — As  was  first  pointed  out  by  Dr.  Mackenzie 
in  1828,  tho  operation  for  cataract  may  be  performed 
with  success  in  cases  of  simple  glaucoma  with  cataract. 
But  this  is  tho  only  spocies  of  glaucoma  in  which  au 
operation  for  tho  removal  of  tho  lens  is  admissible. 

3rd. — Chronic  glaucoma  with  amaurosis. 

This,  which  is  tho  spocies  of  glaucoma  generally  taken 
as  tho  type  of  tho  diseaso,  is  identical  with  chronic 
arthritic  posterior  internal  ophthalmia  (pp.  241,  et  seq.). 

The  eyoball  is  hard  to  tho  touch  from  dissolution  of  the 
hyaloid,  and  superabundance  of  vitreous  humour.  Tho 
sclerotica  is  attenuated  and  dark-looking ;  tho  white  of 
tho  eye  pervaded  by  varicose  vessels ;  tho  cornea  often 
sbghtly  nobulous  and  rough ;  the  iris  pale  and  inclined 
towards  the  cornea;  the  pupil,  at  first  limited  and 
sluggish  in  its  motions,  becomes  dilated— generally  ovally 
dilated — and  fixed ;  the  peculiar  glaucomatous  appear- 

ance behind  the  pupil  well  marked. 
Vision  is  impaired  or  lost. 
In  addition  to  the  defective  vision,  there  are  muscse 

and  fiery  and  coloured  spectra  before  the  eyes,  and  not 
unfrequently  more  or  less  severe  pain  in  the  forehead, 
supra-orbital  regions,  temples  or  face,  of  a  rheumatic  or 
gouty  character. 

Both  eyes  are  usually  affected,  but  one  may  be  less  so 
than  the  other. 

The  characters  above  given  (p.  345),  as  distinguishing 
glaucoma  from  cataract,  are  those  of  this  form  of 
glaucoma. 

*  Simple  glaucomatous  cataract — green  cataract  in  the  limited 
acceptation. 
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4th. — Acute  glaucoma  with  amaurosis. 

This  is  identical  with  acute  arthritic  posterior  internal 
ophthalmia  above  described  (pp.  241,  et  seq.). 

5th. — Chronic  glaucoma  with  amaurosis  and  cataract. 

This  is  an  advanced  stage  of  glaucoma.  The  eye  is 
now  quite  insensible  to  light,  but  photopsia  and  pains 
around  the  orbit  may  continue. 

The  pupillary  margin  of  the  iris  is  perhaps  retroverted, 
and  the  lens,  now  become  cataractous,  protrudes  through 
the  dilated  pupil  into  the  anterior  chamber,  and  even 
comes  to  press  on  the  cornea.  The  cornea  may,  in  con- 

sequence, be  destroyed  by  ulceration,  and  the  lens 
evacuated  with  haemorrhage. 

6th. — Nature  of  glaucoma  with  amaurosis,  and  its  treatment 
by  iridectomy. 

The  mode  of  performing  iridectomy  as  a  means  of 
treatment  in  glaucoma,  &c,  has  been  above  described, 
pp.  151,  et  seq.  Here  we  have  to  inquire  into  the  merits 
of  the  operation. 
Though  giving  the  name  to  the  disease,  the  sea-green 

opaque  appearance  behind  the  pupil  in  glaucoma,  it  is  to 
be  remembered,  is  merely  an  incidental  accompaniment 
of  it.  A  veiy  much  more  serious  state  of  matters  cha- 

racterises its  real  pathology.  Indeed,  the  appearance  of 
a  greyish  or  greenish  opacity  behind  the  pupil  is,  as 
above  mentioned,  not  at  all  an  uncommon  appearance  in 
the  eyes  of  old  persons  whose  sight,  considering  their 
age,  is  not  particularly  impaired. 

Great  venous  congestion  may  be  said  to  be  the  cha- 
racteristic morbid  condition  of  the  eye  in  glaucoma ; 

and  the  parts,  the  congestion  of  which  is  more  imme- 
diately fatal  to  the  sight,  are  the  choroid  and  retina. 

If  we  examine  the  interior  of  a  glaucomatous  eye  by 
means  of  the  ophthalmoscope,  we  not  unfrequently  find 
that  the  humours  are  sufficiently  clear  to  allow  of  the 
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state  of  the  papilla  optica,  retina,  and  choroid  being 
ascertained. 

Fig.  137. 

In  this  figure  (137),  from  Liebreich's  Atlas,  the  limit 
between  the  retina  and  papilla  is  seen  strongly  marked, 
and  tho  sclerotica  where  it  joins  the  sheath  of  the  optic 

Fig.  138. 

nerve  shining  through  as  a  prominent  yellowish-white 
ring'  or  border,  so  that  there  appears  an  excavation  of  the 

optic  nerve  at  its  entrance  (Fig.  138).   In  the  middle  it  is 
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clearer,  and  the  lamina  cribrosa  very  distinct,  the  more  so 
the  deeper  the  excavation. 

In  consequence  of  the  excavation  of  the  papilla  optica, 
the  course  of  the  retinal  vessels  on  entering  the  eye 
appears  peculiar.  Having  penetrated  the  lamina  cribrosa, 
they  run  on  the  bottom  of  the  excavation,  by  the  over- 

hanging margin  of  which  their  further  course  is  concealed ; 
and  when  they  reappear  on  the  retina,  they  do  not  look 
like  continuations  of  the  same  vessels. 

The  arteries  of  the  retina  being  constricted,  appear 
slender  and  pale,  whilst  the  veins  are  dark  and  enormously 
distended. 

As  to  the  alterations  observed  in  the  condition  of  the 
choroid  :  The  quantity  of  the  pigment  in  the  cells  of  the 
pigment  membrane  is  diminished,  whilst  there  may  bean 
increase  in  the  quantity  of  the  pigment  in  the  cells  of  the 
stroma  of  the  choroid.  In  this  case,  the  vessels  of  the 

choroid — the  larger  vessels  of  the  choroid — are  seen  in 
ophthalmoscopical  examinations  more  distinctly,  and  with 
dark  spaces  between  them. 

The  turgid  tortuous  ramifications  of  the  veins  on  the 
white  of  the  eye,  extending  from  the  place  of  insertion 
of  the  recti  muscles,  manifest  a  state  of  external  venous 
congestion  likewise.  Indeed,  the  glaucomatous  condition 
cf  the  eye  very  generally  coexists  with  abdominal  con- 

gestion and  hsemorrhoidal  disease — so  much  so,  that  the 
turgid  and  tortuous  veins  so  common  in  the  white  of  the 

eye  in  such  cases  have  been  named  "  abdominal  vessels." 
In  the  glaucomatous  eye,  even  at  a  very  early  stage  of 

the  disease,  the  iris  is  inclined  towards  the  cornea,  and 
the  aqueous  chambers  are  diminished  in  depth.  This  is 
owing  to  the  increased  accumulation  of  blood  in  the  veins 
of  the  choroid  and  retina,  and  to  an  increase  of  the  fluid 
in  the  cells  of  the  vitreous  body — itself  the  result  of  the 
congestion — whereby  the  posterior  segment  of  the  ej-eball 
is  distended  and  the  lens  pressed  forward  against  the 
iris. 

It  is  partly  owing  to  this  posterior  intraocular  disten- 
sion that  the  papilla  optica  becomes  excavated,  and  that 

the  retina  suffers. 

11  is  m  consequence  of  this  posterior  intraocular  dis- 
tension also  that  the  eyeball  is  felt  so  hard  to  the  touch. 

Owing  also  to  the  intraocular  distension,  pain  in  the 
eye,  around  the  orbit,  and  all  over  the  side  of  the  head,  is 

a  very  common  attendant  of  glaucoma.    It  is  especially 
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severe  when  inflammation  of  the  eye  supervenes,  which 
it  is  very  prono  to  do.  In  this  case  also  the  sight  is  rapidly 
destroyed. 

The  inflammation  is  of  that  character  which  has  heen 
named  arthritic  posterior  internal  ophthalmia.  The  affec- 

tion is  also  named  acute  glaucoma. 
I  have  said  that  the  lens,  though  it  looks  opaque  in 

glaucoma,  may  ho  still  clear  enough  to  permit  the  bottom 
of  the  eye  being  ophthahnoscopically  examined.  The 
lens,  however,  is  liable  eventually  to  become  cataractous. 
In  such  cases,  there  is  usually  already  disorganization  of 
the  retina,  so  that  the  cataract  is  merely  superadded  to 
hopoless  amaurosis. 

On  subjecting  tho  retina  of  a  glaucomatous  eye  to 
microscopical  examination,  I  have  found  the  radicles  of 
tho  veins  with  varicose  dilatations,  or  pouches  like  what 
is  represented  in  this  figure : — 

Fia.  139. 

The  capillaries  have  been  said  to  be  varicose,  but  I  did 
not  find  them  so,  and  I  do  not  remember,  in  the  course  of 

all  my  researches  into  the  state  of  the  bloodvessels  in  in- 
flammation, to  have  found  anything  which  could  be 

called  a  varicose  condition  of  the  capillaries.  Constricted 

arteries  appear,  with  their  walls  much  thickened  from 

contraction  of  their  circular  muscular  fibres.  This  thick- 
ening of  the  walls  of  the  arteries  must  not,  however,  be 

called  hypertrophy.  In  the  web  of  the  bat's  wing  or 
frog's  foot  under  the  microscope,  thickening  of  the  walls 
of  the  artery  is  seen  to  take  place  when  the  calibre  of  the 
vessel  becomes  constricted  by  contraction  of  the  cfrcular 
muscular  fibres ;  and,  on  the  other  hand,  it  is  seen  to  be 

superseded  by  thinning,  when  the  calibre  of  the  artery 

becomes  widened  by  relaxation  of  the  cfrcular  muscular fibres.  . 

The  varicose  state  of  the  venous  radicle  represented  in 

figure  139,  I  saw  take  place  in  the  mesentery  of  the 
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living  mouse,  under  the  microscope,  by  the  walls  of  the 
vessel  here  and  there  becoming  much  constricted,  and 
here  and  there  much  dilated.  This  was  towards  the  end 

of  the  observation.  The  corresponding  arteries  were  con- 
stricted, except  where  their  last  ramifications  opened  into 

the  capillaries.  Here  the  flow  of  blood  in  them  was  re- 
trograde and  sluggish.  In  the  varicose  venous  radicles 

there  was  congestion  of  red  corpuscles. 
The  observation  to  which  I  refer,  illustrates  the  rela- 

tion between  constriction  of  the  arteries  and  congestion  of 
the  veins,  as  above  explained,  pp.  103,  et  seq. 

Seeing  that  constriction  of  the  small  arteries  of  a  part 
causes  congestion  of  the  capillaries  and  venous  radicles 
to  which  they  lead,  and  seeing  that  the  fundamental 
morbid  condition  of  the  eye  in  glaucoma  is  great  venous 
congestion,  with  constriction  of  the  small  arteries,  we  can 
understand  how  it  is  that  belladonna  or  atropia  applied 
to  the  eye  in  glaucoma,  aggravates  the  symptoms. 

The  venous  congestion  of  the  choroid  and  retina  in 
glaucoma,  as  we  have  seen,  causes  some  degree  of  intra- 

ocular distension.  And  as  an  effect  of  the  continuance  of 
this  congestion,  there  supervenes  an  increase  of  the  fluid 
of  the  cells  of  the  vitreous  body,  which  occasions  a  cor- 

responding increase  of  the  intraocular  distension. 
Whilst  in  anterior  internal  inflammations  of  the  eye- 

ball, in  which  evacuation  of  the  aqueous  humour  is  often 
so  beneficial,  the  intraocular  distension  has  its  seat  espe- 

cially in  the  anterior  segment,  as  may  be  seen  by  the 
prominence  of  the  cornea  and  depth  of  the  aqueous 
chambers, — here  the  intraocular  distension  has  its  seat 
chiefly  in  the  posterior  segment. 

One  effect  of  the  distension  in  the  posterior  segment  of 
the  eyeball,  is  seen  to  be  that  the  lens  and  iris  are  pressed 
forward,  and  the  aqueous  chambers  thus  diminished  in 
depth.  Another  effect  of  the  intraocular  distension  im- 

plicating the  posterior  segment,  appears  to  be  the  excava- 
tion of  the  papilla  optica,  as  seen  with  the  ophthalmo- 

scope, an  effect  the  possibility  of  which  may  be  conceived 
if  we  call  to  mind  that  the  optic  nerve,  enclosed  in  its 
neurilemma,  lies  within  its  fibrous  dura-matral  sheath 
(which  is  continuous  with  the  sclerotica)  to  a  certain 
extent  free,  like  a  viscus  in  a  serous  cavity ;  for  such  a 
connection  could  allow  of  the  nerve  being  slid  slightly 
back  into  the  sheath  by  the  long-continued  intraocular 
pressure  bearing  on  the  lamina  cribrosa.    Some  degree 
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of  atrophy  of  the  optic  nerve  appears  also  to  have  a  share 
in  the  production  of  the  excavation  at  its  entrance.  Per- 

haps also,  on  the  other  hand,  an  elevation  of  the  retina, 
in  the  manner  of  chemosis,  by  the  congested  and  thickened 
choroid. 

In  the  earlier  stages  of  glaucoma,  the  sight  varies, 
being  sometimes  better  and  sometimes  worse.  The  im- 

provement of  sight  occurs  in  fine  weather,  after  rest  of 
the  eyes,  and  when  the  digestion  is  good,  and  bowels 
free.  These  and  other  similarly  favourable  conditions,  we 
can  understand,  promote  diminution  of  the  intraocular 
congestion,  and  thus  determine  a  corresponding  relief  of 
tho  pressure  on  tho  retina.  Tho  deterioration  of  sight,  on 
the  contrary,  occurs  under  the  influence  of  opposite  con- 

ditions, and  especially  mental  depression,  whereby  tho 
intraocular  congestion  is  increased,  and  the  pressure  on 
the  retina  correspondingly  aggravated. 

In  a  more  advancod  stage,  when  the  retina  has  suffered 
in  its  integrity,  any  occasional  diminution  of  the  intra- 

ocular congestion  affords  but  small  amelioration. 

l'hntopsy,  or  tho  appearance  of  luminous  spectra  before 
the  eyes,  is  a  common  symptom  in  glaucoma.  It  arises 
from  pressure  on  tho  retina  by  the  congested  choroid. 
Such  spectra  may  continue  to  present  themselves  oven 
after  sight  is  lost.  From  seeing  them,  the  patient  is  apt 
to  flatter  himself  with  the  delusive  hope  that  sight  is  still 
in  the  eye  and  may  yet  be  restored. 

Tho  hardness  of  the  eyeball  in  glaucoma  has  appeared 
to  me  to  be  owing  sometimes  not  alone  to  intraocular 
distension,  but  also  to  extraocular  pressure,  arising  from 
a  c(  mdensation  and  shrinking  with  loss  of  elasticity  of 
the  tissue  of  the  sclerotica.  This  view,  I  find  from  the 
French  translation  of  this  work,  has  also  suggested  itself 
to  M.  Cusco,  who  designates  this  extraocular  pressure 
concentric,  whilst  to  the  intraocular  distension  he  gives 
the  name  of  excentric. 

I  have  said  that  arthritic  posterior  internal  ophthalmia 
is  identical  with  what  is  named  acute  glaucoma. 

In  its  typical  form  glaucoma  is  a  chronic  affection,  and 
presents  itself  in  various  degrees  of  development ;  from 
that  degree  in  which  the  patient's  attention  is  drawn  to 
his  eyes  only  by  experiencing  an  occasional  dimness  of 
sight,  by  seeing  luminous  spectra  on  stooping,  perhaps 
moro  readily  than  usual,  and  by  a  feeling  of  fullness  in 
the  globe ;  from  that  in  wliich,  if  the  patient  be  led  by 
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the  subjective  symptoms  I  have  enumerated  to  take  ad- 
vice on  his  case,  the  medical  man,  on  examination,  will 

find  the  eyeball  unnaturally  hard  to  the  touch,  the 
sclerotica  dark-looking,  the  veins  on  the  white  of  the 
eye  I  have  before  spoken  of,  turgid  and  tortuous ;  the 
iris  inclined  towards  the  cornea,  and,  behind  the  rather 

dilated  and  sluggish  or  immovable  pupil,  the  charac- 
teristic greenish  appearance  as  if  of  opacity.    From  such 

a  degree  to  the  degree  in  which  the  sight  is  very  much  im- 
paired or  altogether  lost, — in  which  luminous  spectra 

may,  notwithstanding,  still  be  seen, — in  which  there  is 
pain  in  the  eyeball  and  around  the  orbit, — in  which,  be- 

hind the  much  and  irregularly  dilated  pupil,  the  medical 
man  sees,  on  examination,  the  glaucomatous  opaque  ap- 

pearance strongly  marked,  if  there  be  not  actual  glau- 
comatous cataract, — in  which  the  tissue  of  the  sclerotica, 

besides  being  dark  and  clirty-looking,  presents  here  and 
there  a  condensed  and  whitish  aspect, — in  which  the 
turgid  veins  are  unusually  large  and  tortuous, — in  which 
the  iris  itself  is  pervaded  with  tortuous  veins,  though 
properly  speaking,  not  inflamed, — in  which  the  eyeball 
is  of  stony  hardness, — in  which  the  cornea  is  dim  and 
rough,  perhaps  with  its  epithelium  occasionally  rising  up 
in  the  form  of  large  phyctenuhe, — in  which,  lastly,  scle- 

rotic staphyloma  presents  itself,  perhaps  in  some  part  of 
the  front  of  the  eyeball. 

In  the  course  of  the  disease,  intraocular  haemorrhage 
may  occur.  The  extravasated  blood  may  be  in  the  sub- 

stance or  on  the  surface  of  the  retina,  and  may  extend 
into  the  vitreous  body.  Sometimes  blood  shows  itself  in 
the  aqueous  chambers,  or  in  the  interstices  of  the  cornea. 

The  various  organic  alterations  in  the  eye,  with  the 
corresponding  subjective  symptoms,  in  chronic  glaucoma 
which  I  have  now  recapitulated,  take  place  more  or  less 
gradually ;  and  it  may  be,  perhaps,  only  after  many 
months  that  the  extreme  stage  of  development  is  at- 

tained. The  acute  form  of  glaucoma,  on  the  contrary,  is 
of  sudden  invasion  and  rapid  development,  though,  be  it 
remembered,  that  the  affected  eye  may  not  have  been 
for  some  time  previously  altogether  sound,  nor  the  pa- 

tient's general  condition  satisfactory. 
At  the  commencement  of  an  attack  of  arthritic  pos- 

terior internal  ophthalmia,  or  acute  glaucoma,  there  is 
often  vomiting.  The  vascular  injection  of  the  eye,  both 
.sclerotic  and  conjunctival,  is  great,  and  of  a  purplish 
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tint.  There  is  excruciating  pain  all  over  the  side  of  the 
head.  The  sight  rapidly  fails,  and  may  perhaps  be  lost 
in  a  single  night.  The  cornea  is  dim  and  rough,  and  the 
other  characters  of  glaucoma  present  themselves  in  an 
exaggerated  degree. 

As  glaucoma  is  a  disoaso  of  advanced  life, — occurring 
especially  in  persons  of  broken  health,  gouty  constitu- 

tion, affected  with  abdominal  congestion,  or  labouring 
under  haemorrhoids!  disoaso, — we  can  readily  understand, 
keeping  in  mind  its  spocial  pathology,  how  that  affection 
of  the  eye  should  prove  so  rebellious  to  treatment. 

The  right  rye  of  B  man  was  operated  on  by  iridectomy 
for  chronic  glaucoma.  Though  no  improvement  of  the 
Bight  took  place,  the  man  expressed  his  belief  that  his 
loft  eye  had  gained  in  strength  siuce  the  oporation  on 
tho  right. 

This  gain  for  tho  loft  oyo,  howovcr,  did  not  provo  of 
long  continuance  ;  for  the  man  presented  hirnself  about 
throo  months  after  tho  operation  on  tho  right  eye — with 
an  attack  of  arthritic  posterior  internal  ophthalmia,  or 
acuto  glaucoma  of  modorato  severity  of  the  left  eye.  On 
thi.s  eye,  1  performed  iridectomy.  On  the  night  of  the 
oporation,  and  for  two  nights  following,  the  pationt  took 
a  pill  containing  two  grains  of  calomel,  one  grain  of  ox- 
tract  of  colchicum,  and  one  grain  of  opium. 

As  a  result  of  tho  operation  and  this  treatment,  the 
inflammation  and  pain  began  to  abate  and  tho  sight 
appreciably  to  improve.  In  proportion  as  tho  blood, 
which  was  effused  in  considorablo  quantity  into  the 
aqueous  chambers  at  the  time  of  the  oporation,  became 
absorbed,  this  improvement  of  sight  advanced  so  far  that 
about  ton  days  after  tho  operation,  the  man  said  that  he 
could  see  all  round  about  him  much  better  than  he  was  able 
to  do  before  Unfortunately,  however,  there  supervened, 
without  any  evident  cause,  a  new  effusion  of  blood  into 
the  aqueous  chambers,  whereby  the  improvement  of  sight 
such  as  had  boon  gained,  was  to  some  extent  lost.  The 
application  of  leeches  to  tho  temple,  however,  promoted 
tho  absorption  of  the  effused  blood,  so  that  the  improve- 

ment of  tho  sight  was  regained. 
This  spontaneous  effusion  of  blood,  it  may  hore  be  re- 

marked, exemplifies  the  tendency  to  intraocular  haemor- 
rhage in  glaucoma,  above  spoken  of. 

How  did  excision  of  a  bit  of  iris  act  in  producing  the 
rosult  just  described  ? 
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Iridectomy  is  commonly  said  to  operate  beneficially  by 
removing  intraocular  distension,  and  thus  relieving  the 
retina  and  ciliary  nerves  from  pressure.  No  doubt  it 
appears  to  produce  some  such  effect,  but  how  does  it 
( iperate  in  removing  the  intraocular  distension  ?  is  the 
question. 

On  the  assumption  that  the  surface  of  the  iris  is  the 
principal  source  whence  the  aqueous  humour  is  exuded, 
iridectomy  has  been  said  to  remove  intraocular  distension 
by  diminishing  the  extent  of  the  exuding  surface,  and 
thus  setting  a  limit  to  the  accumulation  of  aqueous 
humour.  We  have,  however,  seen  that  whatever  good 
iridectomy  may  do  in  the  way  of  diminishing  intraocular 
distension,  it  cannot  be  by  removing  a  source  of  the 
aqueous  humour,  because  we  have  shown  (p.  150)  that 
the  iris  has  Httle  if  any  share  in  secreting  aqueous  humour. 
And  it  is  evident  that  if  it  had,  the  removal  of  so  small  a 
portion  of  that  membrane  would  not  be  bkoly  to  produce 
any  great  impression  on  the  quantity  of  aqueous  humour 
exuded.  We  have,  moreover,  seen  that  in  glaucoma  the 
intraocular  distension  is  not  owing  to  an  increase  in  the 
quantity  of  aqueous  humour,  but  that,  on  the  contrary, 
it  has  its  seat  in  the  posterior  segment  of  the  eyeball. 

An  opinion  has  been  expressed  to  the  effect  that  iridec- 
tomy, by  establishing  a  larger  and  freer  coniniunication 

between  the  two  chambers  of  the  aqueous  humour,  pro- 
motes the  diminution  of  intraocular  distension.  The 

force  of  this  opinion,  however,  I  cannot  see,  even  sup- 
posing what  has  been  just  denied,  that  the  distension  has 

its  seat  in  the  aqueous  chambers. 
In  reviewing  our  case  in  order  to  discover  what  can  be 

ascertained  froni  it  in  explanation  of  the  modus  operandi 
of  iridectomy,  we  must  not  overlook  the  effect  of  the  pre- 

liminary section  of  the  cornea,  and  the  evacuation  of  the 
aqueous  humour  that  takes  place,  in  relieving  the  tension 
of  the  eyeball  at  the  time.  We  all  know  what  relief  to 
tension  is  elsewhere  afforded  by  an  incision  through  a 
fascia  investing  a  congested  or  inflamed  part;  and  al- 

though undue  accumulation  of  aqueous  humour  is  not, 
as  wo  have  seen,  a  cause  of  the  distension  of  the  eyeball 
in  glaucoma,  still  the  evacuation  of  tho  aqueous  humour 
must  contribute  for  so  much  to  the  relief  of  the  distension. 

Let  us  now  direct  attention  first  to  the  operation  on  the 
right  eye.  The  blood  effused  into  the  aqueous  chambers 
became  speedily  absorbed,  and  tho  eye  quickly  recovered 0  0 

m 
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from  the  effects  of  the  operation,  but  no  restoration  of 
sight  took  place.  The  left  eye,  however,  as  we  have  seen, 
felt  stronger,  and  the  niau  could  exercise  the  sight  of  it 
better. 

According  to  the  view  of  the  pathology  of  glaucoma, 
which  1  have  expressed,  this  result  of  the  iridectomy  on 
the  right  eye  might  be  explained  as  follows 

The  intraocular  venous  congestion  was  relieved  by  the 
operation — in  what  manner  1  have  above  endeavoured  to 
explain  (p.  154) — and  the  circulation  of  the  blood  within 
the  eyeball  being  thus  rendered  freer,  absorption  of  super- 

abundant fluid  in  the  cells  of  the  vitreous  body  was  fa- 
voured, so  that  altogether  the  intraocular  distension  was 

diminished.  But.  it  may  be  asked:  if  so,  why  was  sight 
not  restored  ?  The  answer  to  this,  I  suppose,  must  be 
thai  the  retina,  had  already  sustained  so  much  material 
organic  injury  from  the  combined  congestion  and  pressure, 
thai  on  the  diminution  or  removal  of  t  he  distension  it  was 
no  longer  lit  to  resume  its  function,  though  the  pain  was 
relieved. 

The  relief  of  the  right  eye,  however,  from  congestion 
and  distension,  reacted  by  sympathy — or  whatever  other 
name  we  choose  to  employ  to  designate  that  influence 
which  the  condition  of  one  eye  undoubtedly  exerts  on 
the  other — in  a  favourable  manner  on  the  left  eye,  so 
that  what  intraocular  congestion  and  distension  existed 
there,  were  for  the  time  ameliorated. 

But  as  the  patient  was  a  person  far  advanced  in  life, 
ami  presented  indications  of  a  gouty  constitution  and 
broken  health,  we  have  no  reason  to  be  surprised  that 
the  amelioration  in  the  condition  of  the  left  eye  should 
have  been  for  a  time  only,  and  that  under  the  unfavour- 

able circumstances  of  severe  and  variable  weather,  the 

left  eye  should  have  become  inflamed,  and  that  the  in- 
flammation should  have  been  what  is  called  arthritic 

posterior  internal  ophthalmia,  or  acute  glaucoma. 
From  the  iridectomy  on  this  eye,  more  was  gained  for 

its  sight  than  there  was  from  the  operation  on  the  right 
eye  for  its  sight. 
We  have  seen  that  it  is  in  acute  glaucoma  that  most 

benefit  to  sight  is  derived  from  iridectomy.  This  effect, 
such  as  it  is,  must,  in  my  opinion,  bo  looked  for  in  the 
circumstance  that  the  disease  not  having  boon  of  long 
standing,  the  retina  may  not  as  yet  have  suffered  ma- 

terial organic  change,  and,  therefore,  is  still  capable  of 
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resuming  to  some  extent  its  function  on  being  relieved 
from  pressure  by  the  subsidence  of  the  inflammatory 
congestion,  and  the  consequent  absorption  of  superabun- 

dant fluid  in  the  posterior  segment  of  the  eyeball. 
Although  by  iridectomy,  the  inflammation  was,  in  the 

case  of  acute  glaucoma  under  notice,  subdued  and  the 
sight  somewhat  improved,  there  was  not  a  restoration  of 
what  may  be  called  good  sight.  In  chronic  glaucoma,  the 
result  of  iridectomy  is  much  less  favourable.  We  have 
only  to  look  through  the  table  of  cases  in  the  Ophthalmic 
Hospital  Keports  (No.  10,  January,  1860),  to  be  satisfied 
of  the  inefficiency  of  the  operation  in  chronic  glaucoma. 

It  is  thus  perceived  how  unfounded  the  claim  is  which 
has  been  set  up  for  ir  idectomy  as  an  unconditional  cure 
for  glaucoma. 

The  operation,  however,  proves  a  useful  auxiliary  in 
the  treatment  of  arthritic  posterior  internal  ophthalmia, 
or,  as  it  has  been  called,  acute  glaucoma.  And  here  it 
may  be  said,  remedium  wncepa  melius  quam  nullum. 
We  have  seen  that  there  are  certain  symptoms  pre- 

monitory of  glaucomatous  failure  of  sight.  In  such  a 
case,  iridectomy  has  been  especially  recommended  as  a 
prophylactic  of  the  threatened  mischief. 

If,  under  such  circumstances,  it  should  be  thought 
warrantable  to  propose  the  operation,  we  ought  to  do  so 
only  with  great  reserve,  as  wo  cannot  truly  give  our 
patient  an  assurance  that  the  operation  will  have  the 
desired  effect  of  preserving  his  sight. 

That  iridectomy  and  extraction  of  the  lens  combined 
may  not  permanently  secure  the  eye  against  an  attack  of 
acute  glaucoma,  was  shown  by  a  case  of  cataract  I  treated 
in  the  hospital  somo  years  ago.  The  patient  was  a 
woman  about  sixty  years  of  age,  and  the  eyes  were  at  the 
time  otherwise  quite  healtlry.  I  performed  extraction  on 
one  eye,  and  in  making  tie  section  of  the  cornea,  the 
iris,  in  consequence  of  a  premature  escape  of  the  aqueous 
humour,  fell  before  the  edge  of  the  knife,  and  a  very 

considerable  piece  of  it  was  cut  out.  The  lens  was  easily- 
extracted,  and  the  case  did  well.  The  eye,  indeed,  re- 

covered so  rapidly  that  the  patient  was  able  to  leave  the 
hospital  within  ten  or  eleven  days  after  the  operation. 
1  Living  been  fitted  with  cataract  glasses,  the  woman 
enjoyed  capital  sight,  and  continued  to  do  so  for  some 
two  or  three  years.  At  the  end  of  that  time,  she  one  day 
presented  herself  at  the  Eye  Infirmary,  complaining  that 

0  0  2 
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the  sight  of  tho  eye  was  totally  gone.  She  stated  that 
the  eye  had  been  inflamed  for  some  ten  days  past,  and 
that  she  had  been  suffering  severe  pain  in  the  head  all 
that  time. 

On  examination,  I  found  the  eye — the  eye  on  which 
both  iridectomy  and  extraction  had  been  performed — 
hopi  ilessly  glaucomatous. 

Suppose  this  patient  had  been  seen  earlier  in  the 

attack,  -would  a  second  iridectomy  have  saved  the  eye? 
Ii  is  not  likely;  but  if  so,  it  is  evident  that  the  eye 
could  not  bear  much  further  repetition  of  it,  for  the  good 
reason  that  there  would  bo  at  last  little  of  the  iris  re- 

maining to  cut  away. 
This  suggests  tho  question,  Are  persons  with  con- 

genital absence  of  tho  iris  liable  to  glaucoma  ?  Such 
persons  are  rare,  and  I  have  never  seen  one  affected  with 
glaucoma  exactly,  though  I  huvo  seen  one  attacked  with 
internal  inflammation  of  tho  eye  of  somewhat  arthritic 
character,  after  an  operation  for  cataract.  This  was  the 
case  above  montionod  (p.  150),  in  which,  after  paracentesis 
comets,  the  aqueous  humour  was  as  quickly  and  com- 

pletely regenerated  as  usual.  I  do  not,  however,  suppose 
that  congenital  absonco  of  tho  iris  offers  any  immunity 
against  glaucoma.  If  so,  what  could  an  iridoctoinist  do 
in  caso  of  an  attack  ? 

Iridectomy,  we  have  seen,  may  bo  advantageously 
performed  in  certain  cases  of  chronic  anterior  internal 
ophthalmia,  with  extensive  adhesion  of  the  pupillary 
margin  of  tho  iris  to  the  capsule  of  tho  lens.  Here  we 
can  understand  that  one  effect  of  the  operation  is  really 
to  establish  a  freer  communication  between  the  anterior 
and  posterior  chambers  of  the  aqueous  humour. 

The  operation  is  also  had  recourse  to  in  the  hope  of 
warding  off  tho  relapse  of  gonorrhceal  iritis,  to  which 
some  persons  are  so  painfully  subject.  That  iridectomy, 
however,  may  not  secure  the  eyes  against  even  a  first 
attack  of  gonorrhceal  rheumatic  iritis,  is  shown  by  the 
case  above  related  (p.  221). 
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CHAPTER  VI. 

Section  I. — Loss  of  Cohrespondence  of  the  Sen- 
sations and  Movements  of  the  Two  Eyes. 

As  an  introduction  to  the  present  subject,  the  corre- 
spondence which  naturally  exists  between  the  sensations 

and  movements  of  the  two  eyes,  requires  to  be  taken  into 
consideration. 

1st. — Correspondence  between  the  sensations  of  the  two  eyes. 

It  has  been  above  shown  (p.  525,  et  seq.)  that  the  dif- 
ferent parts  of  the  same  retina  exert  an  inliuence  on  each 

other's  sensations.  The  two  retina),  it  is  here  to  be  shown, 
likewise  exert  an  influence  on  each  other's  sensations,  but 
to  a  much  greater  and  more  striking  degree. 

"When  the  two  retinae  are  impressed  in  a  similar  manner 
at  the  same  time,  the  resultant  sensation  is  much  stronger 
than  when  one  eye  only  is  employed.  If  the  impression 
on  one  retina  be  indistinct,  whether  from  suffusion  of  the 
transparent  media  of  the  eye  or  from  impaired  sensibility 
of  the  retina,  the  indistinctness  of  vision  which  results, 
is  not  so  evident  when  the  other  eye  is  used  at  the  same 
time,  as  when  the  affected  eye  alone  is  used. 
When  the  two  retinae  are  affected  in  a  dissimilar  manner 

at  the  same  time,  the  mind  does  not  perceive  an  admix- 
ture of  the  two  sensations,  but  perceives  the  sensation  of 

one  of  the  retinas  only  at  the  same  instant  of  time. 
Sometimes  the  one,  sometimes  the  other.  If,  however, 
the  impression  on  the  one  retina  be  much  the  stronger,  it 
decidedly  predominates  over,  or  excludes  the  other  frorn 
the  mental  perception. 

2nd. — Outness  of  visual  perception. — Erect  vision. — Single 
vision  with  two  eyes. —  Visual  perception  of  the  three 
dimensions  of  space. 

In  the  act  of  seeing,  we  refer  our  perceptions  to  with- 
out, and  to  some  distance  from  the  eye, — to  the  place 
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where  the  object  is,  whence  the  rays  of  light  making  the 
inqjression  emanated.  In  this  respect,  sight  differs  from 
touch ;  for  we  refer  our  tactile  sensations  to  the  part  of 
the  skin  impressed.  In  this  peculiarity  of  sight  we  niay 
perceive  an  adaptation  to  the  means  by  which  the  retina 
is  impressed — viz.,  not  directly  by  the  object,  as  the  skin 
is  in  touch,  but  only  through  the  medium  of  the  rays  of 
Light  proceeding  from  the  object.  In  thus  referring  our 
visual  perceptions  to  without,  and  to  some  distance  from 
the  eye,  we  take  no  cognizance  of  tbo  fact  that  the  im- 

pression exciting  (ho  sensation  is  actually  made  on  the 
retina,  nor  of  the  nature  of  tho  intervention  of  the  im- 

pressing agent,  light. 
This  faculty  of  outness  of  visual  perception  is  owing  to 

an  original  inborn  law  of  our  minds,  and  not,  as  has 
often  been  maintained,  on  experience  and  association 
acquired  through  the  sense  of  touch.  In  support  of 

what  is  'here  advanced,  the  sense  of  touch  itself  affords 
an  illustration — viz.,  tho  well-known  fact  that  persons 
who  have  had  the  misfortune  to  lose  a  lirub  sometimes 
feel  as  Lf  the  Losl  organ  wore  still  in  connection  with  the 
body,  and  that  some  part,  of  it,  porhaps,  is  the  seat  of 

pain.  Thus,  to  quote  from  the  "Spectator,"  "Tho  poor 
tellow,  who  lost  his  arm  last  siege,  will  tell  you  he  feels 
the  fingers  that  were  buried  in  Flanders  ache  every  cold 

morning  at  Chelsea."  This  is  an  example  of  a  tactile 
sensation  referred  by  the  mind,  under  abnormal  condi- 

tions, not  to  any  part  of  the  existing  body,  but  to  without 
and  to  some  distance  therefrom,  just  as  a  visual  sensation 
is,  under  normal  conditions,  referred. 

Tho  direction  outwards  in  which  the  mind  refers  its 
visual  perceptions  is  that  of  the  axis  rays  of  the  cones  of 
Hght  which  make  the  impression.  The  mind,  therefore, 
in  referring  its  visual  perceptions  outwards,  does  so  to  the 
side  opposite  that  on  which  the  impression  is  made  on  the 
retina.  Thus,  if  the  impression  is  made  on  the  lower 
part,  of  the  retina,  the  sensation  resulting  therefrom  is 
referred  to  a  point  without  and  upwards — to  that  part 
of  the  object,  in  fact,  whence  the  rays  making  the  im- 

pression come.  If  the  impression  is  made  on  the  upper 
part  of  the  retina,  the  sensation  resulting  therefrom  is 
ret  erred  to  a  point-  withoiit  and  downwards.  And  so 
on — if  on  the  right  side  of  the  retina,  to  a  point  without 
and  to  the  left;  if  on  the  left  side,  without  and  to  the 
right.    Though  it  is  thus  outwards  in  the  direction  of  the 
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axis  rays  of  the  cones  of  light,  making  the  impression, 
that  the  mind  refers  the  sensation,  it  is  proper  to  observe 
that  this  in  no  way  depends  on  the  direction  of  the  rays 
of  light ;  for  if  the  axis  rays  he  prevented  from  entering 
the  eye,  the  same  effect  nevertheless  follows  the  impres- 

sion by  any  of  the  circumferential  rays  alone,  the  direc- 
tion of  which  is  different.  Besides,  a  luminous  spectrum 

excited  by  an  impression  on  the  retina  independently  of 
light — by  direct  pressure,  for  example — appears  to  us,  in 
like  manner,  projected  to  without,  and  to  the  side  oppo- 

site that  where  the  pressure  is  applied. 
It  is  on  this  law,  which  has  been  named  the  law  of 

visible  direction,  that  our  seeing  objects  upright  as  they 
are  depends,  notwithstanding  that,  in  conformity  with 
the  laws  of  light,  the  pictures  of  external  objects  pro- 

jected on  the  retina  by  the  dioptric  apparatus  in  front  of 
it  are  necessarily  inverted — in  other  words,  erect  vision, 
notwithstanding  that  the  impressions  on  the  retina  are 
inverted.  In  this  law,  we  have  an  additional  example  of 
the  adaptation  of  the  physical  endowments  of  the  retina 
to  the  optical  conditions  under  which  external  objects 
make  their  impressions  on  that  nervous  expansion. 

Single  vision  with  two  eyes  is  also  dependent,  in  part 
at  least,  on  the  law  of  visible  direction. 

As  the  rays  of  light  emanating  or  reflected  from  the 
different  pftints  of  a  visible  object  proceed  in  all  direc- 

tions, and  in  straight  lines,  those  from  the  same  points 
must,  necessarily,  some  of  them,  enter  the  one  eye  and 

some  the 'other,  and  so  impress  both  retina?  in  the  same 
manner  and  at  the  same  time.  From  these  two  impres- 

sions, it  is  to  be  observed,  we  have  not  a  double  percep- 
tion of  the  object,  but  only  a  single  one,  provided  the  two 

eyes  be  naturally  directed, — that  is,  provided  their  optic 
axes  intersect  at  some  point  of  the  object,  provided  their 
centres  of  revolution  coincide,  and  provided  their  hori- 

zontal and  vertical  diameters  are  respectively  parallel. 
When  the  two  eyes  are  thus  naturally  directed,  the  parts 
of  the  two  retime  which  receive  similar  and  simultaneous 
impressions  from  the  rays  of  light  entering  them  from 
given  points  of  the  object  are  the  various  parts  of  the 
right  half  of  the  one  retina,  and  the  various  parts  of  the 
left  half  of  the  other  retina,  equally  situated  in  relation 
to  their  vertices  or  central  points.  Thcso  parts  of  the 
two  retinas,  as  similar  and  simultaneous  impressions  on 
them  yield  but  a  single  visual  perception,  are  named  cor- 
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Responding  or  identical  parts.  If  tho  two  oycs  are  not 
directed  in  the  natural  manner  above  described,  the  vavs 
of  light  from  a  given  point  of  the  object  will  not  then 
fall  on  corresponding  parts  of  tho  two  retiase,  and  the 
consequence  will  In-  that  the  two  impressions  will  lie  per- 

ceived by  tlio  mind  separately,  and  tho  object  will  appear 
double, — that  is  to  say,  two  images  of  tho  object  will  be 
seen,  each  being  referred  by  the  mind  to  a  different  place 
in  the  field  of  view. 

Amidst  tho  various  movements  of  the  eyeballs,  the 
correspondence  indirection  necessary  for  single  vision  is 
maintained  by  tho  concurrent  action  of  their  muscles. 

In  accordance  with  the  law  of  visible  direction,  tho 
mind,  in  referring  a  sensation  excited  by  an  impression 
on  the  retina  to  without  and  to  some  distance  froin  tho 
eye,  does  so  in  a  direction  depending  on  tho  part  of  tho 
retina  impressed.  New,  when  similar  impressions  are 
simultaneously  made  on  corresponding  parts  of  the  two 
retina',  the  two  similar  sensations  resulting  from  tho  im- 
pressions  an'  referred  by  the  mind  outwards  to  one  and 
tho  same  place.  Tho  imago  seen  by  tho  one  eye,  thus 
coinciding  with  thai  seen  by  the  other,  the  object  appears 
single.  This,  so  far  as  regards  distant  objects,  is  true  ; 
but  there  aro  other  considerations  to  bo  taken  into  accortnt 

in  explanation  of  single  vision  with  two  eyes.  The  images 
of  a  near  object,  viewed  by  each  eye  separately,  aro  not 
referred  by  tho  mind  to  exactly  one  and  the  same  place  ; 
— that  is,  the  right  eye,  when  the  left  is  shut,  sees  the 
object  a  little  to  the  leit  of  the  place  where  it  appeared 
to  the  two  eyes  to  be ;  and  tho  left  eyo,  when  the 
right  eye  is  shut,  sei's  tho  object  a  little  to  the  oppo- 

site side.  As  soon,  however,  as  the  two  eyes  are  in 
simultaneous  action,  the  two  images  come  to  be  referred 

to  the  same  place.  "When  the  two  images  are  thus referred  to  one  and  the  same  place,  and  consequently 
appear  run  together  into  one,  it  cannot  exactly  be  said 
that  they  are  superposed  merely;  for  we  know  that  the 
two  dissimilar  perspective  images  of  an  object  of  three 
dimensions,  or  the  two  figures  of  a  stereoscopic  sbde,  are 
seen  as  one,  though  that  one  is  like  neither  of  tho  per- 

spective images.  In  this  case  there  must  be  a  mental 
combination  of  the  two  into  one. 

A  superposition  of  two  images  does,  indeed,  appear,  as 
above  mentioned,  to  take  place,  if  they  are  quite  different 
from  each  other,  either  in  respect  to  colour  or  shape. 
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Thus,  when  impressions  different  in  colour,  though  of  the 
same  shape,  are  made  on  corresponding  parts  of  the  two 
retime, — which  maybe  done  by  means  of  a  stereoscope 
and  a  blank  slide  on  which  a  blue  wafer  has  been  stuck 

on  the  one  division,  and  a  yellow  wafer  on  the  other, — the 
images  of  the  two  wafers  run  together,  and  one  round 
spot  is  seen,  but  an  admixture  of  the  two  colours  does 
not  take  place.  The  spot  appears  either  blue  alone  or 
yellow  alone,  at  the  same  instant  of  time,  as  if  the  image 
of  the  one  wafer  was  merely  superposed  over  that  of  the 
other.  Sometimes,  however,  the  blue  is  seen  in  part,  and 
the  yellow  in  part,  as  if  portions  of  the  superposed  wafer 
had  vanished,  allowing  of  portions  of  the  subjacent  one 
to  be  seen  through.  If  the  colour  of  the  one  wafer  be 
much  more  brilliant  than  that  of  the  other,  so  that  the 
impression  on  the  one  retina  is  more  stalking  than  that 
on  the  other,  the  more  brilliant  colour  prevails  or  excludes 

the  other  altogether  from  the  mind's  perception.  When 
the  impressions  are  entirely  different  in  shape,  though  of 
the  same  colour,  the  images  are  perceived  to  alternate  in 
a  similar  manner,  unless  the  one  be  much  more  striking 
than  the  other,  in  which  case  it  also,  like  the  brightest 
colour,  predominates,  and  the  other  is  not  perceived. 

As  the  dissimilar  perspectives  of  an  object  of  three 
dimensions  or  the  two  figures  of  a  stereoscopic  slide  can- 

not all  fall  on  exclusively  corresponding  points  of  the  two 
retime,  it  follows  that  it  is  not  an  indispensable  condition 
for  single  vision  that  every  part  of  the  impression  on  the 
two  retinpe  be  made  on  exactly  corresponding  points. 
Still,  if  the  non-correspondence  of  the  points  of  the  two 
retinre  impressed  be  beyond  certain  limits,  there  is  double 
vision. 

In  elucidation  of  the  question  of  corresponding  points, 
it  is  to  be  observed  that,  as  above  pointed  out  (p.  526), 
the  retina  is  endowed  with  the  greatest  sensibility  in  the 
region  of  its  vertex,  or  central  part.  Thence,  towards  its 
circumference,  the  sensibility  diminishes.  In  consequence 
of  this,  we  see  very  distinctly  only  that  part  of  an  object 
to  which  the  axes  of  the  eyes  are  at  the  moment  turned. 

Thus  it  is,  that  though  the  mind  perceives  separately 
impressions  on  neighbouring  non-corresponding  points  of 
the  two  retinas  in  the  region  of  the  vertex  or  most  sen- 

sitive part,  at  the  same  instant  of  time,  it  does  not  perceive 
separately  impressions  on  neighbouring  non-correspond- 

ing points  at  the  circumferential  and  less  sensitive  parts 
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of  the  retinre.  It  perceives  merely  a  sensation  as  if  one 
impression  were  made,  and  that  not  a  very  well  defined 
one — a  sort  of  mean  of  the  two. 

To  apply  what  has  just  been  said  of  the  difference  in 
the  degree  of  sensibility  which  the  retina  presents  from 
its  centre  to  its  circu inference,  to  the  question  of  single 
vision  with  two  eyes  : — In  viewing  an  object  of  three 
dimensions  with  the  opt  ic  axes  convergent,  it  is  that  part 
of  it  at  which  the  optic  axes  intersect,  the  image  of  which 
is  projected  on  the  central  part  of  each  retina.  Now,  of 
the  perspectives  of  the  object  which  are  projected  on  the 
two  retime,  this  is  the  only  part  which  is  similar  for  the 
two  eyes.  The  impression  of  the  image  of  this  part  of 
the  object,  therefore,  is  confined  to  corresponding  points, 
which  is  tho  condition  necessary  for  a  single  visual  in- 

ception from  an  affection  of  tho  central  parts  of  the  two 
retime.  It  is,  on  the  contrary,  those  parts  of  the  object 
lying  out  of  the  horopter — an  imaginary  spheroidal  sur- 
face,  tin'  circumference  of  which  cuts  the  point  of  inter- 

sect ion  of  the  optic  axes,  on  the  one  hand,  and  the  points 
of  intersection  of  the  lines  of  visible  direction  within  the 

two  eyeballs,  on  the  other — the  image  of  which,  neces- 
sarily dissimilar  for  the  two  eyes,  is  projected  on  the  cir- 

cumferential parts  of  the  retinas;  the  very  parts,  affec- 
tions of  accurately  corresponding  ]ioints  in  which  are  not, 

as  above  seen,  a  necessary  condition  for  a  single  visual 
perception. 

The  preceding  discpuisition  on  single  vision  with  two 
eyes  has  prepared  us  to  enter  upon  the  examination  of 
the  nature  of  stereoscopic  vision,  or  the  visual  perception 
of  tho  three  dimensions  of  space — length,  breadth,  and 
thickness — or  sobdity  and  depth. 

All  that  can  be  perceived  of  sobdity  or  depth  by  means 
of  one  eye  may  be  represented  by  painting  on  a  plain 
surface  ;  but  it  is  not  so  in  regard  to  what  can  be  seen  of 
them  by  means  of  the  two  eyes  whilst  their  axes  are  in  a 
state  of  convergence.  In  the  former  case,  a  semblance  of 
solidity  or  depth  is  seen  ;  and  this  is  all  that  a  picture  can 
represent :  in  the  latter  case,  solidity  or  depth  is  perceived 
as  really  as  it  may  be  by  the  touch  of  two  fingers ;  and 
this  is  what  a  single  picture  cannot  represent.  The  per- 

ception of  sohdity  or  depth  is  owing  to  the  position  of 
the  two  eyes  in  the  head  at  some  distance  apart,  whereby 
each  is  fitted  to  receive  on  its  retina  a  different  perspec- 

tive of  the  object,  whilst  the  mind,  in  conformity  with  an 
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original  inborn  law  of  the  economy,  does  not  perceive 
twi  i  superposed  dissimilar  images,  but  only  a  single  one, 
and  that,  unlike  either  of  the  two  perspectives,  in  full 
relief  or  intaglio,  as  the  case  may  be. 

"When  the  object  looked  at  is  so  very  distant  that  the axes  of  the  eyes  are  little  or  not  at  all  convergent,  not 
more  of  solidity  or  depth  is  seen  with  the  two  eyes  than 
can  be  seen  with  one  only ;  for  in  this  case  the  perspec- 

tives received  by  the  two  eyes  are  not  dissimilar.  The 
appearance  of  the  object,  as  thus  seen,  might,  therefore, 
be  represented  on  a  plain  surface. 
When  the  object  is  not  so  very  distant  but  that  the 

axes  of  the  eyes  require  to  be  converged  towards  it  some- 
what, and  yet  not  so  very  near  as  to  require  any  great 

degree  of  convergence,  we  have  a  proportionate  degree  of 
stereoscopic  vision. 

Our  faculty  of  perceiving  the  three  dimensions  of 
space — length,  breadth,  and  thickness — used  to  be  attri- 

buted by  philosophers  solely  to  the  touch  ;  the  perception 
of  solidity  or  depth  by  the  eyes  being,  they  supposed,  a 
faculty  acquired  merely  by  experience  through  that  sense. 
It  is  quite  true  that,  by  the  active  exercise  of  touch — by 
moulding  the  hand  around  a  solid  body — we  recognise  its 
three  dimensions.  It  is  also  quite  true,  that  using  one 
eye  only  in  vision — or  even  two  eyes,  if  the  object  be  very 
distant — though  we  may  infer  that  an  object  presents 
length,  breadth,  and  thickness,  the  appearance  of  sobdity 
or  depth  is  not  bold  or  striking,  and  is  such  as  can  ba 
represented  by  painting  on  a  plain  surface.  The  judgment 
as  to  the  three  dimensions  by  vision  with  one  eye — or 
even  with  the  two  eyes,  if  the  object  be  very  distant — 
cannot,  therefore,  be  depended  on.  But,  on  the  other 

hand,  it  is  epiite  true — and  this  is  to  be  particularly  re- 
marked— -that  though  by  moulding  the  hand  around  a 

solid  body  we  can  recognise  its  three  dimensions,  we 
cannot  by  simple  touch — that  is,  by  contact  of  the  skin 
with  a  solid  body — recognise  any  more  than  the  two 
dimensions  of  length  and  breadth.  Again,  it  is  also  quite 
true  that  though  by  means  of  one  eye  we  can  recognise 
truly  length  and  breadth  only,  wo  can,  if  wo  look  with 

tin1  two  eyes  at  a  sobd  body  near  us,  perceive  its  three 
dimensions  of  length,  breadth,  and  thickness,  as  certainly 
and  demonstrably  as  wo  can  by  the  touch  when  moulding 
the  hand  around  the  object. 

The  faculty  of  perceiving  the  three  dimensions  of  sjiace 
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with  the  two  eyes  implies  the  faculty  of  recognising,  by 
the  same  means,  the  distance  and  position  of  objects  looked 
at  with  the  optic  axes  in  a  stato  of  convergence.  Whilst, 
with  the  two  eyes,  objects  and  their  several  parts  arc  Been 
fixed,  as  it  were,  each  in  its  own  position  and  at  its  own 
distance,  the  same  is  not  the  case  with  one  eye.  We 
cannot,  for  instance,  with  one  eye  only  so  perceive  posi- 

tion and  distance  as  to  bo  able  accurately  to  pour  wine 
into  a  glass,  snuff  a  candle,  or  perform  tho  like  operation. 
Willi  one  eye,  indeed,  we  cannot  even,  under  all  circum- 

stances, distinguish  between  relief  and  intagho.  Thus, 

it'  we  look  with  one  eye  fixedly  on  tho  intaglio  of  a  seal 
from  which  tho  light  is  shaded,  the  design  will  sometimes 

appear  as  it'  in  relief;  luit  as  soon  as  we  open  tho  other 
eye,  the  illusion  is  dissipated,  and  tho  intaglio  becomes 
unmistakeably  evident.  As  in  viewing  very  distant  ob- 
jerls  with  the  two  eyes  the  optic  axes  are  not  convergent, 
tho  perspectives  received  by  the  two  retina)  are  similar ; 

we,  therefore,  do  not  perceive  more  of  their  three  dimen- 
sions than  wo  can  with  a  singlo  oyo.  Wo  cannot,  accord- 

ingly, even  with  the  two  eyes,  determine  with  great 
exactness  tho  relative  position  and  the  projecting  or 
receding  of  distant  objocts. 

3rd. — Natural  double  vision  with  two  eyes. 

It  is  to  bo  remarked,  that  wo  do  not  see  with  the  two 

eyes  every  object  single;  and  the  reason  is,  that  the  more 
projecting,  for  example,  an  object  is,  tho  more  is  some  part 
of  it  out  of  the  horopter,  and  therefore  the  more  dissimilar 
are  its  perspectives  to  the  two  eyes.  Now,  when  the  pic- 

tures on  the  two  retina?  are  very  dissimilar,  the  parts  which 
ought  to  coalesce  occupy  places  far  beyond  the  Hmits  at 
which  points  of  the  two  retinee  are  influenced  by  each 
other  ;  and  therefore  an  object,  such  as  a  needle,  for  in- 

stance, looked  at  with  one  end  directly  towrards  us,  is  seen 
bifurcated  or  double. 

4th. —  Correspondence  in  the  movements  of  the  two  eye-bails* 

A  correspondence  in  the  direction  of  the  optic  axes, 
coincidence  of  the  centres  of  revolution,  and  parallelism  of 

*  Ruete,  Lehrbuch  tier  Ophthalmologic  fur  Aerzte  und  Studir- ende,  Braunschweig.    IS  Jo. 
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the  vertical  and  horizontal  diameters  of  the  two  eyes,  it 
has  been  above  shown,  are  necessary  conditions,  in  order 
that  the  images  of  objects  may  be  simultaneously  projected 
on  corresponding  points  and  parts  of  the  two  retinae ;  that 
they  are  therefore  the  remote  conditions  on  which  single 
vision  with  the  two  eyes  depends.  In  the  course  of  the 
movements  of  the  eyeballs,  these  conditions  must  there- 

fore be  preserved. 
The  eyeball  lies  balanced,  as  it  were,  in  the  orbital  cap- 

sule, and  the  movements  which  it  is  made  to  execute  by 
the  action  of  its  muscles  are  revolutions  merely  around  a 
certain  point  in  its  interior,  the  situation  of  which  in  the 
orbit  always  remains  the  same  when  the  movements  of 
the  eyeballs  are  natural. 

As  the  eyeball  revolves  in  all  directions,  it  has  three 
axes,  on  which  it  is  made  to  revolve  by  its  six  muscles,  in 
as  many  different  primary  directions. 

Suppose  the  six  muscles  of  the  eyeball  in  a  state  of 
equilibrium,  by  which  the  pupil  is  directed  exactly  for- 

wards, and  the  optic  axis  is  horizontal ;  then  : — 
1st.  The  axis  of  revolution  for  the  rectus  externus  and 

internus  is  vertical,  and  coincides  with  the  vertical  axis 
of  the  eye.  These  muscles  turn  the  pupil  outwards  or  in- 
wards. 

2nd.  The  axis  of  revolution  for  the  rectus  superior  and 
inferior,  is  horizontal,  and,  (inasmuch  as  these  muscles 
proceed  to  the  globe  in  the  direction  of  the  optic  nerve, 
which  intersects  the  o]itic  axis  at  an  angle  of  about 
twenty  degrees,)  extends  obliquely  from  before  and  in- 

wards, somewhat  backwards  and  outwards,  intersecting 
the  optic  axis  at  an  angle  of  about  seventy  degrees.  The 
pupil  is  thus  turned  by  the  rectus  superior  upwards  and 
somewhat  inwards,  by  the  rectus  inferior  downwards  and 
somewhat  inwards. 

3rd.  The  axis  of  revolution  of  the  obliqui  likewise  ex- 
tends horizontally  through  the  eyeball,  but  nearly  from 

the  outer  margin  of  the  cornea  backwards  and  inwards, 
and  intersects  the  axis  for  the  superior  and  inferior  recti 
at  an  angle  of  about  seventy-five  degrees.  Around  this 
axis,  when  the  optic  axis  is  horizontal  and  directed  for- 

wards, the  superior  oblique  turns  the  eyeball  in  such  a 
way  that  the  pupil  is  directed  downwards  and  outwards, 
and  the  inferior  oblique  turns  it  in  such  a  way  that  the 
pupil  is  directed  upwards  and  outwards.  The  annexed 
liguro  (Fig.  MO)  represents  these  points. 
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The  oblique  muscles  turn  the  eyeball  in  the  direction 
above  indicated,  only  when  tho  pupil  is  previously  di- 

rected straight  forwards,  and  all  the  muscles  are  in  a  stato 
of  equilibrium.  But  if,  for  example,  the  internal  and  in- 

ferior recti  have  previously  directed  the  pupil  downwards 
and  inwards,  then  tho  superior  oblique  turns  it  still  more 
inwards. 

The  oblique  muscles  can  rotate  the  eye  round  its  visual 
line,  but  not  by  a  voluntary  effort.  The  involuntary 
action  comes  into  play  in  order  to  combine  the  images, 
under  certain  conditions  of  binocular  vision,  as  has  been 
shown  by  Professor  Helmholtz. 

Tho  four  recti  are  antagonists  of  tho  two  obliqui ;  tho 
recti  muscles  pull  tho  eyeball  back,  the  obliqui  forwards. 
The  eyeball  is  in  the  sound  stato  thus  balanced. 

It'  one  of  the  four  recti  muscles  bo  cut,  tho  eyeball  pro- 
trudes somewbat.  When  ono  of  the  obliqui  is  cut,  the 

eyeball  sinks  deeper  in  the  orbit. 
Tbe  two  obliqui,  with  the  external  rectus,  are  antago- 

nists of  tho  superior,  inforior,  and  internal  recti. 
By  tho  mechanism  just  mentioned,  assisted  by  tho 

orbital  capsule,  the  oycball  is  balanced  in  such  a  way  that 
when  nil  tho  muscles  nro  in  equilibrium  tho  optic  axis  is 
directed  horizontally  forwards. 

The  four  recti  rotate  the  eyeball  in  tho  vertical  and 
horizontal  directions.  Tho  obliqui,  by  moving  the  eyeball 
<>n  their  rotation  axis,  and  involuntarily  rotating  the  eye 
round  its  visual  lino,  keep  tho  vertical  diameter  of  the 
two  eyes  always  parallel  though  not  vertical — one  of  the 
conditions  necessary  for  singlo  vision. 

Tho  internal  rectus  muscle  of  one  eye,  and  the  external 
rectus  of  the  other,  usually  act  together,  so  also  do  the 
superior  recti  of  the  two  eyes  and  the  inferior  recti. 

But  when  required  for  the  purposes  of  vision  the  two 
internal  recti  act  together,  and  so  also  may  the  two 
external  recti  in  bringing  the  visual  axes  or  lines  from  a 
state  of  strong  convergence  to  a  state  of  parallebsm,  but 
not  of  divergence. 

In  short,  tho  different  muscles  of  the  two  eyeballs  act 
in  various  combinations,  sometimes  as  fellows,  sometimes 
as  antagonists,  according  to  the  manner  in  which  the 
eyos  require  to  be  directed  to  receive  the  images  of 
the  object  looked  at,  on  corresponding  parts  of  the  two rotinte. 
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5th. — Summary  of  the  combined  actions  of  the  muscles  of 

the  eye.* 1st  and  2nd.  Eotation  of  the  cornea  in  the  horizontal 
direction  inwards  and  outwards,  is  effected  by  the  internal 
and  external  recti. 

ord.  Eotation  directly  upwards  is  not  effected  by  any 
one  muscle,  but  is  so  by  the  combined  action  of  the 
superior  rectus  and  the  inferior  oblique. 

The  superior  rectus  alone  rotates  a  little  inwards,  and 
the  inferior  oblique  alone  a  little  outwards,  at  the  same 
time  that  they  respectively  turn  the  eye  upwards  or 
downwards, 

4th.  Rotation  directly  downwards  is  effected  by  the 
conjoined  action  of  the  inferior  rectus  and  superior 
oblique. 

oth.  For  the  diagonal  position  inwards  and  upwards, 
the  rectus  superior  must  co-operate  with  the  rectus  in- 

terims ;  whilst  the  obliquus  inferior  has  to  counterbalance 
the  too  strong  action  of  tho  rectus  superior  on  the  inch- 
nation  of  the  meridian. 

6th.  The  diagonal  position  inwards  and  downwards  is 
produced,  in  like  manner,  by  the  combined  action  of  the 
rectus  inferior  and  rectus  internus,  with  the  concurrence 
of  the  obliquus  superior. 

7th.  To  bring  the  eye  into  the  diagonal  position  out- 
wards and  upwards,  the  rectus  externus  co-operates  with 

the  two  levator  muscles. 

8th.  To  bring  the  eye  into  the  diagonal  position  out- 
wards and  downwards,  the  rectus  externus  co-operates 

with  the  two  depressor  muscles. 

LOSS  OF  CORRESPONDENCE  IN  THE  SENSATIONS  OF  THE 
TWO  EYES. 

1st. — Diplopy  or  double  vision  with  two  eyes. 

The  conditions  on  which  single  vision,  as  well  as  natu- 
ral double  vision  with  the  two  eyes  depends,  having  been 

premised,  we  are  prepared  to  enter  upon  the  study  of 
morbid  double  vision  with  two  eyes. 

*  Dr.  Adolf  Waldau,  Zur  Lehre  vou  der  Wirkung  und  Liihiuung 
der  Augeumuskeln.    Berlin,  1S62. 
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In  limine,  it  may  be  observed,  that  double  vision  with, 
two  eyes  is  altogether  different  in  its  nature  from  the 
double  or  manifold  vision  with  a  single  eye  above  con- 

sidered, the  latter  being  owing  to  irregular  refraction. 
A  case  of  double  vision  with  two  eyes  is  at  once  dis- 

tinguished by  closing  one  eye,  when  objects  will  be  seen 
single. 
When,  from  any  cause,  there  is  loss  of  the  natural  cor- 

respondence of  the  optic  axes,  coincidence  of  the  centres 
of  revolution,  and  parallelism  of  the  vertical  and  hori- 

zontal diameters  of  the  two  eyes,  the  parts  of  the  two 
retime,  on  which  images  of  the  same  objects  are  simul- 

taneously projected,  are  not  corresponding  or  identical ; 
therefore,  in  accordance  with  what  has  been  above  said, 
the  sensations  arising  from  the  two  impressions  are  sepa- 

rately perceived  by  the  mind,  and  the  consequence  is 
double  vision. 

Double  vision  with  two  eyes  is  thus  in  itself  not  a  dis- 
ease, but  the  natural  result  of  derangement  of  those 

conditions  on  which  single  vision  depends.  The  proxi- 
mate cause  of  the  derangement  alluded  to  is,  most  fre- 

quent! y,  paralysis  of  some  one  or  more  of  the  muscles 
of  the  eyeball ;  but  it  may  be  some  morbid  production  in 
the  orbit,  or  the  like,  displacing  the  eyeball. 

The  two  images  in  diplopy  are  often  distinguished  into 
true  and  false,  or  real  and  imaginary ;  but  such  a  dis- 

tinction is  improper,  as  the  image  perceived  by  the  dis- 
placed eye,  although  it  may  be  less  distinct,  is  not  more 

false  or  imaginary  than  the  other,  both  being  equally  the 
result  of  sensation  produced  by  the  impression  of  rays  of 
bght  on  the  retinas. 

That  one  of  the  two  images  is  more  distinct  than  the 
other,  is  owing  to  the  circumstance,  that  in  one  eye  the 
impression  is  made  on  the  central  part  of  the  retina,  which 
is  more  sensible  than  any  other ;  while  in  the  opposite 
eye,  the  inqn-ession  falls  on  a  part  of  the  retina,  which 
according  to  the  degree  of  deviation  of  the  eye  from  its 
right  direction,  is  more  or  less  distant  from  the  centre. 
The  adjustment  of  that  eye,  moreover,  which  receives  the 
impression  on  the  centre  of  its  retina,  corresponds  with 
the  distance  of  the  object  looked  at.  The  other  eye,  not 
being  so  adjusted,  its  image  besides  being  indistinct,  is 
surrounded  by  an  iridescent  halo  (p.  506,  2nd). 

The  relative  position  of  the  two  images  depends  upon 
the  direction  and  degree  of  tho  deviation  of  the  eyes. r  p 
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Thus :  when  one  eye  is  turned  inwards,  its  image  is  on  the 
same  side  (homonymous  diplopy) ;  -when  turned  outwards, 
it  is  on  the  opposite  side  (crossed  diplopy).  Again,  the  two 
images  are  seen,  side  by  side,  at  a  greater  or  less  distance, 

from '  each  other,  when  the  deviation  depends  on  para- 
lysis of  the  internal  or  external  rectus  ; — one  above  the 

other,  when  the  deviation  depends  on  a  non-correspon- 
dence in  the  action  of  the  superior  or  inferior  rectus  ; — 

ono  appearing  obliquely  placed  in  respect  to  the  other, 
when  the  superior  oblique  is  paralyzed. 

As  tlm  deviation  of  the  axes  or  centres  and  diameters 
of  the  eyes  exists  only  when  the  person  looks  in  par- 

ticular directions  and  at  certain  distances,  so  does  the 
double  vision  in  such  cases  take  place  only  when  the 
patient  looks  m  (hose  directions,  and  at  those  distances; 
thus,  if  the  abductor  muscle  of  the  right  eye  be  palsied, 
the  patient  sees  single  on  looking  to  the  left,  but  double 
on  looking  to  the  right ; — if  the  adductor,  the  contrary  ; 

it'  the  superior  ol >lu |iio,*tbe  patient  sees  single  when  he leans  his  head  forwards  and  at  the  same  time  rotates  it 
somewhat  to  the  opposite  side,  but  double  on  looking 
downwards. 

When  double  vision  is  owing  to  deviation  of  the  optic 
axes,  tho  misdirection  of  the  two  eyes  may  exist  in  various 
degrees,  from  an  ovidont  squint  to  a  scarcely  perceptible 
cast. 

When,  on  the  contrary,  double  vision  is  owing  to  devia- 
tion of  the  vortical  and  horizontal  diameters  of  the  two 

eyeballs  from  parallelism,  in  consequence  of  abnormal 
action  of  one  of  the  oblique  muscles,  there  is  not  so 
much  deviation  of  the  optic  axes,  and,  consequently,  little 
apparent  squint  or  cast,  except  on  looking  downwards. 

The  irregular  or  impeded  action  of  the  muscles  of  the 
eyeball,  giving  rise  to  diplopy,  may  be  owing  to  an  affec- 

tion of  the  muscles  themselves  or  of  their  nerves,  or  it 
may  be  owing  to  disease  or  injury  of  the  brain,  or  to 
drunkenness,  or  fear,  or  to  derangement  of  thejpnwice  vice, 
&c.  But  this  is  not  the  place  to  discuss  those  various 
primary  affections  on  which  the  derangement  of  tho  action 
of  the  muscles  of  the  eyeballs  depends.  It  is  enough  here 
to  explain  the  nature  of  diplopy  with  two  eyes,  in  order 
that,  as  a  symptom  in  any  particular  disease,  it  may  be 
appreciated  at  its  due  value. 
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2nd. — General  diagnosis  of  paralysis  of  the  muscles  of 
the  eye. 

We,  first,  note  the  position  of  the  eyes  of  the  patient 
while,  with  his  head  fixed,  he  looks  at  an  object  which  we 
move  slowly  before  him  from  one  side  to  the  other,  and 
from  above  downwards. 

We  next  cover  one  eye,  and  then  the  other  eye,  and 
make  the  same  trials  on  each.  At  the  same  time  we  take 

notice  how  the  covered  eye  is  directed,  while  the  other 
fixes  the  object. 

Having  thus  discovered  which  eye  is  affected,  and  deter- 
mined the  symptoms  of  vertigo,  and  the  errors  in  the  pro- 

jection of  the  field  of  vision  which  arise  from  the  closure 
of  the  sound  eye,  we  have  recourse  to  the  testing  of  the 
double  images,  which  is  a  means  calculated  to  afford  us 
exact  information  as  to  the  slightest  deviation  of  one  eye. 

If  the  ejre  is  turned  in,  the  impression  is  made  ou  the 
inner  part  of  the  retina,  and  the  projection  of  the  image 
is  to  the  temporal  side  ;  so  that  the  left  image  belongs  to 
the  left  eye,  and  the  right  to  the  right.  If,  on  the  con- 

trary, one  eye  is  turned  out,  the  impression  is  made  on 
the  temporal  side  of  the  retina,  and  the  image  is  projected 
inwards  to  the  nasal  side,  and  thus  crosses  the  other. 
Hence,  the  right  hand  image  belongs  to  the  left  eye,  and 
the  left  hand  image  to  the  right  eye. 

For  the  same  reason,  a  deviation  of  the  visual  line 
downwards  gives  an  image  seated  above  the  level  of  that 
of  the  sound  eye  ;  while  in  a  deviation  upwards  the  image 
of  the  misdirected  eye  is  below  that  of  the  sound  one. 

If  the  visual  line  is  not  straight  inwards,  or  downwards, 
but  turned  in  the  diagonal  direction,  the  corresponding 
deviation  of  the  double  imago  is  also  observed. 

3rd. — Paralysis  of  the  muscles  supplied  by  the  nerve  of  the third,  pair. 

The  result  of  paralysis  of  the  muscles  supplied  by  the 
nerve  of  the  third  pair,  viz.,  the  levator  palpebrce,  the  in- 

ternal, superior,  and  inferior  recti,  the  inferior  oblique 
and  the  sphincter  fibres  of  the  iris,  is  : — 

1st.  Paralytic  ptosis. 
2nd.  Paralytic  divergent  luscitas. 
3rd.  Paralytic  mydriasis,  and  loss  of  adjustment  for 

near  sight. 
r  r  2 
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Paralytic  ptosis,— This  is  a  hanging  down  of  the  upper 
eyelid  over  the  eye,  Fig.  141,  in  consequence  of  paralysis 

Fig.  142. 

of  its  levator  muscle  permitting  of  the  unrestrained 
action  of  the  orbicularis  palpebrarum.    The  patient  can 
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thus  open  his  eye  only  by  raising  the  eyelid  with  his 
finger.    Fig.  142. 

Paralytic  divergent  luscitas. — "When  the  upper  eyelid  is raised  with  the  finger,  the  eye  is  seen  to  be  turned  rather 
outwards  and  sometimes  downwards,  Fig.  142,  in  con- 

sequence of  the  paralysis  of  the  internal,  superior  and 
inferior  recti  permitting  of  the  unrestrained  action  of  the 
external  rectus,  and  paralysis  of  the  inferior  oblique 
permitting  of  the  unrestrained  action  of  the  superior. 
The  patient  is  at  the  same  time  unable  to  niovo  the  eye 
upwards  or  downwards.  From  the  non-correspondence 
of  the  two  eyes  occasioned  by  the  eversion,  the  patient 
sees  double,  especially  when  he  looks  to  the  opposite 
side,  and  is  apt  to  become  giddy  if  he  attempts  to 
walk  whde  he  holds  the  eye  open.  By  looking  and 
leaning  the  head  to  the  saint  side,  the  double  vision 
ceases. 

Mydriasis,  and  loss  of  adjustment  for  near  sight. — As 
above  explained,  mydriasis  is  persistent  dilatation  of 
the  pupil,  notwithstanding  exposure  to  fight,  owing  to 
the  paralysis  of  the  circular  fibres  of  the  iris  permitting 
of  the  unrestrained  action  of  the  radiating  ones  (p.  446), 
whilst  the  loss  of  adjustment  for  near  sight  is  owing  to 
paralysis  of  the  muscular  fibres  subservient  to  that  func- 
tion. 

It  is  to  be  observed,  that  any  one  of  these  throe  dif- 
ferent states  may  exist  separately.  The  ptosis  without 

immobility  of  the  eyeball ;  the  immobility  of  the  eyeball 
may  not  be  accompanied  by  ptosis.  Ptosis  and  immobility 
of  the  eyeball  sometimes  exist  without  mydriasis  and 
paralysis  of  adjustment,  but  the  two  latter  more  frequently 
without  the  two  former. 

According  to  Dr.  Bonders,  uncomplicated  mydriasis 
with  paralysis  of  near  adjustment  is  more  common  in 
women  and  children,  while  general  paralysis  of  the  oculo- 

motor is  more  common  in  men. 

Analysis  of  the  phenomena  attending  paralysis  of  the 

internal,  superior,  and  inferior  recti  of  the  left  side* — 
Paralysis  of  the  left  internal  rectus.— \i  the  patient  fixes 
an  object,  which  wo  move  in  a  horizontal  direction  from 
left  to  right,  the  two  visual  linos  are  properly  dirocted  to 
about  as  far  as  the  middle  line.  From  thence,  the  left  eye 
is  misdirected  outwards,  and  that  the  more  the  further 

*  Dr.  Adolph  Waldau,  up.  cit. 
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we  carry  the  object  to  the  right.  This  pathological  diver- 
gence appears  somewhat  sooner  on  turning  the  eyes 

towards  the  right  when  the  patient  looks  upwards  than 
it  does  when  ho  looks  downwards.  If  we  cover  the  right 
eye  with  the  hand,  whilst  the  patient  fixes  the  object  with 
his  left  eye,  the  latter  admits  of  being  moved  by  jerks 
to  the  right  beyond  the  middle  line  to  the  extent  of  about 

10°  or  lo°  by  the  vicarious  action  of  the  rectus  superior 
and  rectus  interior.  Meanwhile,  the  right  eye  deviates 
under  a  still  larger  anglo  outwards,  than  previously  took 
place  at  the  corresponding  situation  from  the  affected  eye. 
The  patient  complains,  at  the  same  time,  of  vertigo,  and 
w  hen  he  tries  to  reach  the  object,  his  grasp  falls  to  the 
right  side  of  it. 

In  order  to  correct  the  diplopy,  he  turns  his  head  so 
much  towards  tho  right,  that  he  requires  to  look  to  the 
left  at  all  the  objects  before  him.  On  testing  the  double 
images,  wo  find  in  tho  whole  right  half  of  the  field  crossed 
diplopia,  that  is,  tho  imago  of  the  left  eye  stands  to  the 
right  side.  The  distance  between  the  two  images  in- 

creases, the  further  tho  object  looked  at  is  situated  to  the 
right.  Tho  line  dividing  that  half  of  the  field  in  which 
the  vision  is  single  from  that  in  which  it  is  double  is  in- 

clined obliquely  to  the  loft. 
The  prism  required  to  correct  this  displacement  of  the 

image  of  the  Left  eye  requires  to  be  held  with  its  base 
next  the  nose. 

Tho  double  images  are  parallel  and  equally  high  ;  ex- 
cept in  the  diagonal  positions  to  the  right  and  upwards 

and  to  the  right,  and  downwards,  where  there  is  an  obliquity 
and  a  difference  in  height, — the  image  of  the  left  eye  on 
looking  towards  the  right  and  upwards  being  inclined  to 
the  right  and  lower — whilst  on  looking  towards  the  light 
and  downwards,  it  is  inclined  obliquely  to  the  left  and 
higher. 

Paralysis  of  the  left  rectus  superior. — The  patient  directs 
both  eyes  properly  in  the  lower  half  of  the  field  of  view  ; 
but  the  more  he  looks  upwards,  the  more  does  the  visual 
line  of  the  left  eye  remain  misdirected  downwards.  At 
the  same  time,  a  slight  divergence  is  perceptible.  Whilst 
the  affected  eye  is  thus  ill-directed,  the  sound  one,  while 
covered  by  the  hand,  turns  upwards  under  a  greater 
angle  than  that  at  which  the  affected  eye  previously 

turned  downwards.  "When  the  patient  tries  to  reach  an 
object  he  passes  it  by  above.    In  order  to  obviate  the 
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diplopy,  the  patient  bends  his  head  backward  so  that  he 
may  have  always  to  turn  the  eyes  downwards. 

In  testing  the  double  images,  we  move  the  object  in 
the  vertical  direction  from  below  upwards.  There  then 
appear  in  about  the  horizontal  visual  plane  crossed  double 
images  at  unequal  heights ;  of  which  that  of  the  left  eye 
is  inclined  obliquely  to  the  right.  The  difference  in  height 
increases  the  further  we  move  the  object  upwards.  If, 
when  the  visual  plane  has  reached  a  certain  inclination 
upwards,  we  move  the  object  in  this  plane  from  left  to 
light,  the  difference  in  height  of  the  double  images 
reaches  its  maximum  when  the  visual  line  is  directed 

about  20°  to  the  left,  and  diminishes  in  proportion  as  the 
patient  has  to  look  to  the  right.  On  the  other  hand,  the 
obliquity  of  the  one  double  image  appears  at  first  less 
evident,  and  becomes  more  considerable  the  further  we 
move  the  object  to  the  right.  This  is  owing  to  the  cir- 

cumstance that  the  influence  of  the  superior  and  inferior 
recti  on  the  position  of  the  cornea  in  respect  to  height 
increases,  the  more  the  visual  line  approaches  the  mus- 

cular plane  ;  on  the  contrary,  it  causes  greater  deviation 
of  the  meridian  the  inore  the  visual  line  approaches  the 
rotation  axis  of  these  muscles. 

The  lateral  distance  between  the  crossed  double  images 
is  greatest  in  the  middle  part,  and  diminishes  on  either 
side.  As  the  difference  in  height  towards  the  left  appears 
earlier,  the  Hne,  dividing  the  field  of  single  from  that  of 
double  vision,  does  not  he  horizontal,  but  rises  obliquely 
towards  the  right. 

Paralysis  of  the  left  inferior  rectus. — This  is  character- 
ised by  a  series  of  symptoms  altogether  similar,  only  that 

they  present  themselves,  of  course,  in  the  lower  half  of 
the  field  of  view. 

Paralysis  of  the  left  inferior  oblique  muscle. — This  does 
not  require  to  be  particularly  discussed,  even  supposing 
it  were  to  occur  alone  ;  because,  in  looking  upwards,  ap- 

pearances must  of  course  present  themselves,  analogous 
to  those  which  actually  occur,  in  the  lower  half  of  the 
field  of  view,  when  the  superior  oblique  is  paralysed.  See 
paralysis  of  the  superior  oblique. 

Causes.- — Paralysis  of  the  parts  supplied  by  the  nerve 
of  the  third  pair  sometimes  comes  on  under  the  same  cir- 

cumstances as  rheumatism,  viz.,  exposure  to  cold  and 
damp.  Such  cases  are  properly  viewed  as  being  of  a rheumatic  character. 



584     PARALYSIS  OF  TITE  NERVE  OF  THE  THIRD  PAIR. 

Paralysis  of  the  muscles  of  the  eye  is  often  dependent 
on  syphilis. 

The  cause  of  the  paralysis,  however,  may  he  congestion, 
extravasation,  effusion,  a  tumour-,  &c,  consequent  some- 

times to  blows  or  falls  on  the  head,  involving  the  inter- 
cranial  portion  of  tho  nerve.  In  such  cases  both  nerves 
are  liable  to  be  affected. 

Rheumatic  paralysis  of  tho  parts  supplied  by  the  nerve 
of  tho  third  pair  soon  devolopos  itself  after  tho  exposure. 
Paralysis  of  the  same  parts,  owing  to  intorcranial  disease, 
may  according  to  the  nature  of  that  disease  come  on  sud- 

denly or  gradually,  and  bo  accompanied  with  paralysis  of 
other  parts. 
When  all  parts  supplied  by  the  third  pair  are  paralysed, 

it  is  probable  that  the  seal  of  the  affection  of  the  nerve 
is  at  or  near  its  origin.  Wlion,  on  tho  contrary,  certain 
parts  only  are  paralysed,  tho  disease  probably  implicates 
only  certain  peripheral  branches  of  the  nerve. 

Proyiwsis.— Hhuumatic  or  syphilitic  paralysis  is  often 
oared,  though  it  may  yield  but  slowly.  Tho  same  may 
bo  said  of  cases  apparently  owing  to  somo  cerebral  affoc- 
tion,  which  havo  come  on  suddenly.  In  slow  cerebral 
cases  the  prognosis  is  not  only  unfavourable,  but  the 
paralysis  under  consideration  may  bo  but  a  comparatively 
unimportant  part  of  tho  caso. 

Treatment. — Tho  plan  of  treatment  in  tho  rheumatic 
cases  is  tho  general  antiphlogistic  (p.  138,  etseq.),  consist- 

ing of  bleeding,  merourialisation,  and  counter-irritation. 
According  to  fie  circumstances  of  the  case,  bleeding 
should  bo  by  venesoction  or  leeches,  or  both  ;  tho  rner- 
curialisation  should  bo  pushed  to  decided  affection  of  the 
mouth;  the  counter-irritation  may  be  made  by  blisters 
to  tho  crown  of  the  head  or  over  the  brow.  The  same 

plan  of  treatment  is  applicable  in  sudden  cerebral  cases. 
But  in  slow  cerebral  cases  tho  alterative  plan  of  treat- 

ment with  counter-irritation  is  the  only  one  admissible. 
A  man,  ret.  41.  Oct.  14.  About  ten  days  or  a  fort- 

night ago  severe  pain  in  the  left  temple  came  on ;  from 
the  temple  it  extended  to  the  forehead  of  the  same  side, 
around  the  orbit,  and  down  the  side  of  the  nose.  The 
pain  was  much  increased  when  warm  in  bed.  Three 

days  ago  the  upper  eyelid  of  the  same  side  became  af- 
fected with  paralytic  ptosis,  and  the  eyeball  lost  the 

powor  of  being  fully  turnod  towards  the  nose.  Tho 
pupil  is  not  dilated,  and  contracts  on  exposuro  to  light. 



PARALYSIS  OF  THE  NERVE  OF  THE  THIRD  PAIR.  585 

The  skin  of  the  forehead  over  the  left  eye  is  both 

warmer  and  more  red  than  that  of  -  the  opposite  side. 
Tongue  loaded — appetite  bad — health  generally  has  not 
been  strong. 

To  take  calomel  (gr.  iij.)  and  pulv.  ipecac,  comp.  (gr. 
viij.)  at  bed-time;  and  after  that  calomel  gr.  j.  with 
opium  gr.  \.  twice  a  day.  A  blister  to  be  applied  be- 

hind the  left  ear. 

16th. — To  continue  the  pills  and  take  a  purgative 
draught  to-morrow  morning. 

18th. — Feels  decidedly  better — raises  the  left  upper 
eyelid  more  fully,  but  the  eversion  of  the  eyeball  con- 

tinues, so  that  he  still  sees  everything  double.  Quite 
free  from  pain.  Mouth  much  affected  by  the  mercury. 
Appears  to  move  the  left  eyeball  inwards  a  little  more 
than  before. 

To  continue  the  pills  and  repeat  the  blister  behind  the 
ear. 

2  1st. — Eaises  the  upper  lid  nearly  to  the  natural  degree. 
Turns  the  e3^eball  more  freely  inwards,  correspondence  of 
the  two  eyes  is,  however,  not  quite  perfect,  as  he  still  has 
double  vision.  The  two  images,  however,  appear  less 
widely  separated. 

Mouth  still  much  affected.  Blister  nearly  well.  Bowels 
free. 

23rd. — The  upper  left  eyelid  admits  of  being  raised 
nearly  as  well  as  the  upper  lid  of  the  light  eye,  and 
the  correspondence  of  the  axes  of  the  two  eyes  is  now 
nearly  complete,  so  that  double  vision  is  almost  gone. 

Mouth  still  very  sore. 

25th. — Continues  to  improve  To  repeat  the  blister 
behind  the  ear. 

28th. — He  now  opens  the  eye  perfectly.  The  double 
vision  is  entirely  gone.  No  pain  in  the  head.  Mouth 
still  very  sore,  and  strength  sunken. 

Nov.  Gth.  —  Mouth  a  little  better,  but  still  is  con- 
siderably affected.  To  take  bark  and  soda  powders  three 

times  a  day.  (l'ulv.  cinchonas, — sodce  sesqui-carbonatis, 
aa.  gr.  v.) 

8th. — Eyes  quite  well.  Mouth  still  tender.  To  con- 
tinue the  powders. 

22nd. — Mouth  much  better. 
Jan.  10. — Now  quite  well. 
A  woman,  set.  47.  Ptosis  on  right  side.  Paralysis 

of  all  the  other  muscles  supplied  by  the  thud  pair. 
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Pupil  in  a  middle  state  and  sluggish.  Vision  rather 
impaired. 
Came  on  two  months  ago,  accompanied  hy  violent 

pains  in  the  head,  and  creeping  sensation  over  the  eye- brow. 

Becovered  under  cupping,  mercurialisation,  and  coun- 
ter-irritation. Tho  power  over  the  levator  palpebrse 

began  to  be  recovered  soon  after  the  commencement  of 
the  treatment,  and  was  complete  a  considerable  time  be- 

fore the  patient  could  freely  turn  the  eye  inwards,  up- 
wards, or  downwards  in  concert  with  tho  opposite  eye. 

It  was  tluee  or  four  months  before  recovery  was  per- 
foct. 

4lh. — Pun/lysis  of  the  muscle  supplied  by  the  nerve  of  the 
fourth  pair. 

Paralysis  of  the  superior  oblique  muscle,  as  already 
observed,  is  nut  manifested  by  very  evident  loss  of  cor- 

respondence in  the  direction  of  tho  two  eyes,  except  on 
Looking  downwards,  but  in  consequence  of  the  deviation 
of  parallelism  of  the  vertical  and  horizontal  diameters  of 
the  eyeball  of  the  affected  side  from  thoso  of  the  other 
eyeball,  there  is  an  obliquity  in  the  position  of  the  image 
seen  by  the  former,  so  that  there  results  a  peculiar  form 
of  double  vision.  This  is  corrected  on  leaning  the  head 
forward  and  to  the  opposite  side,  the  action  of  the  inferior 
oblique  here  restoring  the  parallelism  (p.  573,  et  seq.). 

Analysis  <if  the  jihauoiiteua  attending  paralysis  of  the  left 
superior  oblique  muscle. — Tho  patient  directs  the  axes  of 
the  two  eyes  to  the  upper  half  of  the  field  of  view  pro- 
1  lerly  ;  but  the  more  he  looks  downwards,  the  more  his  eye 
lags  inwards  and  upwards.  While  the  affected  eye  is  ill- 
directed,  the  sound  one  deviates  inwards  and  downwards, 
under  a  still  greater  angle.  Vertigo  thereby  comes  on, 
and  the  patient  walks  awkwardly  if  he  looks  downwards 
and  to  the  left  at  objects.  In  order  to  prevent  double 
vision  when  the  two  eyes  are  open,  he  bends  his  head 
forwards,  and  at  the  same  time  turns  it  somewhat  to  the 
right.  The  homonymous  double  images  appear  in  the 
lower  half  of  the  field,  and  increase  in  respect  to  cliffcmice 
in  height,  the  further  downwards  the  object  is  placed.  The 
image  of  the  left  eye  is  inclined  obliquely  towards  the 
right.  If  the  look  is  inclined  downwards  to  a  certain 
degree,  and  if  we  move,  during  this  inclination  of  the 
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visual  plane,  the  object  in  it  from  right  to  left,  the 
difference  in  respect  to  height  of  the  double  images 
diminishes,  while  the  obliquity  on  the  other  hand  in- 

creases, attains  its  maximum  when  the  visual  axis  is 

directed  outwards  about  thirty-five  degrees  (that  is,  there- 
fore, coincides  with  the  rotation-axis  of  the  oblique 

muscles). 
As  the  action  of  the  obliqui,  on  the  turning  of  the 

cornea  downwards,  increases  in  proportion  as  the  visual 
axis  approaches  the  plane  of  the  muscles  (i.e. ,  the  more  it 
is  turned  inwards),  so  must  also  the  defective  action  of  a 
left  obliqire  muscle  be  marked  on  looking  towards  the 
right ;  and,  for  the  same  reason,  the  line  which  separates 
the  field  of  single  vision  from  that  of  double  does  not  run 
horizontally,  but  rises  obliquety  towards  the  right.  From 
this  is  explained  the  above -meationed  symptom,  which, 
in  general,  strikes  us  on  first  looking  at  a  patient  affected 
with  paralysis  of  the  superior  oblique  muscle,  viz.,  that 
with  the  forward  inclination  of  the  head  is  combined  an 

inclination  to  the  sound  side  ;  as  with  paralysis  of  the  left 
superior  oblique,  the  field  of  single  vision  has  the  greatest 
extent  towards  the  left. 

In  paralysis  of  the  superior  oblique,  objects  appear 
nearer  to  the  affected  eye  than  to  the  sound  one.  This, 
sometimes,  also  occurs  in  other  affections,  but  never 
so  strikingly  as  in  paralysis  of  the  superior  oblique,  in 
which  it  becomes  more  evident  the  further  the  eye  is 
moved  towards  the  right. 
The  four  recti  muscles  acting  together  draw  the 

eyeball  back  into  the  orbit,  while  the  two  obbque  mus- 
cles are  antagonists  to  them  in  this  respect.  Hence, 

while  in  paralysis  of  several  of  the  recti,  paralytic  exoph- 
thalmus  occurs  ;  in  paralysis  of  the  superior  oblique  the 
eye  will  be  retracted  deeper  in  the  orbit. 

oth. — Paralysis  of  the  muscle  Bv/pplied  hy  the  nerve  of  the 
sixth  pair. 

Paralysis  of  the  muscle  supplied  by  the  nerve  of  the 
sixth  pair,  or  the  external  rectus,  is  of  rarer  occurrence 
than  that  of  the  muscles  supplied  by  the  nerve  of  the 
third  pair. 

In  this  affection  the  eye  is  inclined  towards  tho  nose, 
and  cannot  be  turned  out  {convergent  luscitas) ;  and,  of 
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course,  in  consequence  of  non-correspondence  of  tho  two 
eyes  there  is  double  ■vision,  which  is  in  this  case  more  felt 
as  the  eye  continues  open. 

Analysis  of  the  phenomena  attending  paralysis  of  the  ex- 
ternal rectus  of  the  left  eye. — In  paralysis  of  tho  left  ab- 

ducens  muscle,  both  visual  axes  aro  directed  to  the  light. 
Tho  further,  however,  tho  look  is  turned  to  the  left,  the 
more  does  the  defective  action  of  the  muscle  appear,  by 
misdirection  of  the  visual  axis  inwards.  If  we  move  the 
object  in  a  horizontal  direction  from  right  to  left,  it  will 
continue  to  bo  hxod  to  about  as  far  as  the  middle  lino ; 
from  thenco  tho  visual  axis  is  misdirected  inwards,  and 
that  so  much  tho  more  the  further  wo  go  to  tho  left.  If 
wo  make  tho  same  movement  whon  the  visual  plane  is 
directed  somewhat  upwards,  tho  misdirection  takes  place 
later;  when  directed  somewhat  downwards,  it  takes  place sooner. 

This  is  owing  to  tho  law,  that  on  inclination  of  the 
visual  piano  downwards,  there  is  a  tendency  to  conver- 

gence; on  elevation  of  the  visual  plane  upwards,  there  is 
a  tendency  to  divergence. 

Pathological  divergence  is,  thoroforo,  moro  manifest 
when  Looking  upwards;  pathological  convergence,  on 
looking  downwards. 

<  Mi  closing  the  Bound  eye,  an  object,  still  somewhat 
abovo  tho  middle  line,  moved  from  right  to  left,  may  be 
lixed  towards  tho  left.  It  might,  d  priori,  be  supposed 
that  the  two  obliqui  must  combine  in  a  vicarious  action 
on  the  failure  of  tho  activity  of  the  abducens,  inasmuch 
as  they  counterbalance  each  other  in  respect  to  their  action 
upwards  and  downwards,  and  to  the  inclination  of  the 
vortical  meridian,  and  so  move  tho  cornea  in  the  hori- 

zontal direction  outwards  to  about  35°.  This  action, 
which,  so  far  as  regards  the  position  of  the  muscles,  is 
possible,  does  not  in  fact  occur.  On  the  contrary,  when 
the  abducens  is  completely  paralysed,  those  two  muscles 

move  the  globe  at  most  only  15°  outwards  ;  and  this  takes 
place,  not  by  a  single  equable  traction,  but  the  cornea 
moves  by  jerks,  now  following  one  muscle,  now  the  other, 
in  a  zig-zag  way. 

If  we  observe  what  tho  sound  eye,  which  we  have 
covered  with  the  hand,  is  meanwhile  doing,  we  find  that 
it  is  misdirected  inwards  of  the  object,  and  that — which  is 
a  point  of  great  importance  for  the  diagnosis — under  an 
angle  which  is  greater  than  that  under  which  the  affected 
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eye  was  previously  misdirected  during  the  action  of  the 
sound  one.  This  symptom  presents  itself  in  all  cases  of 
paralysis  of  the  muscles  of  the  eye,  and  is  so  far  cha- 

racteristic of  them  that  it  indicates  how  a  very  strong  im- 
pulse of  the  will  which  is  called  up,  in  order  to  bring 

about,  by  an  effort,  a  certain  position  of  the  eye,  calls 
forth  in  the  other  eye,  which  is  normally  innervated,  an 
excessive  effect  by  a  very  strong  associated  movement. 

The  small  effect  which  is  brought  forth  towards  the 
side  of  tho  paralysed  muscle  by  a  strong  impulse  of  the 
will,  at  the  same  time  calls  forth  another  symptom  ;  the 
patient,  namely,  projects  his  whole  field  of  vision  too  far 
towards  that  side  towards  which  the  paralysed  muscle 
should  turn  the  eye,  and  towards  which  he  thinks  he  has 
turned  it,  in  accordance  with  his  intention.  Greater 
vertigo  thus  comes  on.  When  the  left  abducens  is  para- 

lysed, the  patient  passes  to  the  left  side  of  the  objects 
he  wishes  to  avoid. 

On  opening  both  eyes,  this  vertigo  usually  does  not 
occur.  The  diplopy  is  the  only  disturbance.  In  order  to 
correct  this,  the  patient  turns  the  head  to  the  left,  as  he 
then  sees  all  objects  in  the  right  half  of  the  field  of  view, 
in  which  he  can  unite  the  two  visual  axes. 

To  test  the  double  images  more  minutely :— If  we  move 
an  object  in  the  horizontal  visual  plane  from  right  to  left, 
it  is  seen  single  to  about  as  far  as  the  middle  line.  From 
thence  towards  the  left  it  appears  double.  The  double 
images  are  homonymous,  i.e.,  the  left  belongs  to  the  left 
eye,  the  right  to  the  right  eye.  They  stand  parallel  to 
each  other  equally  high,  and  separate  further  from  each 
other  the  more  the  object  is  to  the  left.  If  we  test,  in 
the  same  way,  the  position  of  the  two  images  when  the 
visual  plane  is  inclined  upwards  and  downwards,  we  find 
that,  in  the  first  case,  the  double  images  appear  further 
to  the  left,  and,  in  the  second  case,  further  to  the  right ; 
that,  therefore,  those  halves  of  the  field  of  view,  in  which 
vision  is  single,  are  not  separated  from  those  in  which 
vision  is  double  by  a  vortical  line,  but  by  a  line  obhquely 
inclined  towards  the  left. 

In  order  to  correct  the  double  vision  by  a  prism,  we 
must,  as  in  all  cases  of  pathological  convergence,  hold  it 
with  the  base  outwards  before  the  affected  eye ;  as,  in 
this  way,  the  rays  of  bight  from  the  object  looked  at, 
which  would  arrive  at  a  part  of  the  retina  situated  on  the 
inside  of  the  macula  lutea,  are  diverted  by  the  prism  to- 



590  PARALYSIS  OF  THE  EXTERNAL  RECTUS. 

wards  its  base,  and  thus  directed  further  outwards.  They 
are  therefore,  the  strength  of  the  prism  being  suitable, 
thrown  exactly  on  the  centre  of  the  retina. 

Causes. — 'What  has  beon  said  of  paralysis  of  the  parts supplied  by  the  nerve  of  the  third  pair,  is  applicable  to 
paralysis  of  the  external  rectus.  In  one  of  the  following 
cases  it  appears  to  havo  been  occasioned  by  a  blow  on  the 
temple. 

Prognosis, — This  palsy  is  more  tedious  of  cure  than  that 
of  the  muscles  supplied  by  the  third  pair. 

Treatment. — Tins  is  illustrated  by  the  two  following 

cases : — 
A  woman,  a>t.  41,  received  a  blow  with  a  fist  on  the  left 

temple,  close  to  tho  outer  corner  of  the  eye.  The  skin  was 
broken,  and  bleeding  took  place  at  tho  timo,  and  by-and- 
by  tho  eyelids  became  swollen  and  livid. 

The  sight  was  not  at  lirst  a  I  looted,  but  about  three  weeks 
afterwards  everything  suddenly  appeared  to  the  patient 
confused, 

Shortly  after  this,  when  the  patient  applied  for  advice, 
the  immediate  effects  of  tho  blow  had  disappeared,  except 
some  slight  conjunctival  ecchymosis  next  the  outer 
angle. 

( »n  examination  it  was  observed  that  the  loft  eye  was 
more  prominent  than  tho  right,  and  that  it  could  not  be 
turned  towards  tho  left  in  concert  with  tho  right  eye.  The 
patient,  therefore,  saw  double ;  sho  was  quite  able  to  turn 
the  left  eye  towards  the  right  in  concert  with  the  light 
oye  ;  in  this  case  vision  was  Hinglo. 

After  the  blow,  suffered  from  headache,  which  ceased 
after  tho  defoct  of  sight  supervened. 
Tho  treatment,  which  consisted  in  cupping  once  to 

about  3viij.,  mercurialisation,  repeated  blistering,  and 
latterly  quinine,  was  continued  for  about  two  months 
before  any  manifestation  of  improvement.  She  was  then 
able  to  turn  the  eye  towards  the  outer  corner  to  some 
extent. 

In  another  fortnight  she  was  able  to  turn  the  left  eye 
almost  perfectly  towards  the  outer  corner,  and  was  no 
longer  disturbed  with  double  vision. 

A  man,  ret.  36,  labouring  under  diplopia.  When  a 
finger  is  held  before  him  he  sees  two  images  side  by  side. 
If  the  finger  be  held  to  the  left,  the  images  approximate 
until  they  coalesce,  and  one  only  is  seen.    If  the  finger 
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be  held  to  the  right,  on  the  contrary,  the  two  images  are 
seen  wider  apart. 

It  is  the  right  eye  which  is  at  fault ;  the  external  rectus 
being  paralysed  so  that  he  cannot  turn  it  towards  the 
temple.  Suffered  pain  over  both  eyebrows  yesterday. 
Had  gonorrhoea  about  three  months  ago. 

The  patient  was  cupped  on  the  right  temple  to  3  viij. , 
when  first  seen,  and  again  a  fortnight  after.  He  took 
calomel  and  opium  to  the  extent  of  affecting  his  mouth 
and  keeping  it  so  for  thr  ee  or  four  weeks.  Had  an  occa- 

sional laxative,  and  was  repeatedly  blistered. 
Under  this  treatment  he  began,  in  tho  course  of  three 

weeks,  to  improve,  gradually  gaining  more  and  more  the 
power  to  turn  the  eye  towards  the  temple,  whilst  double 
vision  became  proportionally  less,  until,  at  last,  in  the 
course  of  a  few  weeks  more,  he  was  able  to  move  the  right 
eye  in  perfect  concert  with  the  left,  and  double  vision 
wholly  ceased. 

6th. — Prismatic  glasses  as  a  means  of  promoting  the 
recovery  of  paralysed  muscles. 

When,  by  appropriate  medical  treatment,  the  paralysis 
begins  to  subside,  recovery  may  be  promoted  by  exer- 

cising the  muscle.  For  this  puipiose,  it  has  been  recom- 
mended to  place  before  the  affected  eye  a  prismatic  glass, 

with  its  base  on  that  side  towards  which  the  eye  should 
be  directed.  The  image  on  the  retina  of  the  affected  eye 
is  thus  brought  to  correspond  so  Hourly  with  the  image 
on  the  retina  of  the  sound  eye,  that  the  diplopy  becomes 
annoying,  and  efforts  are  instinctively  made  to  bring  the 
relaxed  muscle  into  play  in  order  to  correct  it.  The 
parts  of  the  two  retinae  on  which  the  impressions  are 
made  being  so  nearly  corresponding,  no  great  exertion  of 
the  affected  muscles  is  required  to  establish  a  coalescence 
of  the  two  images. 

iVfter  a  perseverance  in  this  exercise  of  the  affected 
muscle  for  a  week  or  so,  a  weaker  prism  is  to  be  used, 
ami  so  (in  until  tho  muscle  recovers  its  fall  j>owor  and  the 
correspondence  in  the  movements  and  sensations  of  the 
two  eyes  is  re-established. 

In  the  two  cases  above  related,  this  took  place  of  itself 
without  the  help  of  prismatic  glasses. 
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LOSS    OF    CORRESPONDENCE    IN    TITE    DIRECTION  AND 
MOVEMENTS  OF  THE  TWO  EYES. 

1st. — A pparent  Strabismus. 

■  The  visual  axes  or  lines — the  lines,  namely,  "which  ex- 
tend from  the  central  spot  of  the  retina  through  the 

optical  centre  of  the  eye — are  parallel  when  a  distant 
object  is  looked  at  ;  if  not  parallel,  there  must  be  squint. 
In  some  cases,  however,  as  pointed  out  by  Dr.  Bonders, 
there  is  an  appearance  of  squint,  though  the  visual  lines 
are  really  parallel,  ow  ing  to  the  circumstance  that  the 
axes  of  the  cornece  are  not  in  normal  rolation  with  the 
visual  lines. 

In  emmetropic  eyes,  the  visual  line  always  cuts  the 
cornea  on  the  nasal  side  of  its  axis, — hence,  when  the 
visual  lines  are  parallel,  as  in  viewing  distant  objects,  the 
axes  of  the  corncn'  diverge  somewhat. 

In  hypermetropic  eyes  the  axes  of  the  corneas  diverge 
from  the  visual  lines  much  more  than  in  emmetropic 
(■yes,  bo  that  in  looking  at  distant  objects  the  hyperme- 
tropic  person  appears  as  if  squinting  outwards. 

In  myopic  eyes,  on  the  contrary,  the  visual  line  some- 
times cuts  the  cornea  on  tho  temporal  side  of  its  axis, 

though  at  a  very  small  angle.  In  such  a  case,  there  is  an 
appearance  of  convergent  squint,  when  the  visual  lines  are 
parallel  in  looking  at  distant  objects. 

Tho  conditions  on  which  this  apparent  strabismus 
depends,  it  will  be  seen,  play  an  important  part  in  the 
production  of  real  strabismus. 

2nd. — Strabismus,  or  squinting,  and  luscitas,  or  immovable 
distortion  of  the  eyeballs. 

Strabismus  and  luscitas  are  equally  characterized  by 
loss  of  the  natural  correspondence  of  the  optic  axes  or 
lines ;  but  in  the  former,  this  is  owing  to  want  of  har- 

mony in  the  movements  of  the  eyes,  not  to  loss  of  motive 
power,  for  the  squinting  eye  becomes  straight  and  capa- 

ble of  being  directed  to  any  object  when  the  other  eye  is 
closed ;  whilst  in  the  latter  it  is  owing  to  one  eye  being 
fixed  more  or  less  immovably  in  one  direction,  in  conse- 

quence either  of  paralysis  of  the  muscle  moving  the  eye- 
ball in  the  opposite  direction,  or  of  organic  contraction 
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and  adhesion  of  the  muscle,  &c,  of  the  sido  to  which  the 
eyehall  is  turned. 

The  following  aro  the  principal  forms  of  strabismus  : — 
1,  Strabismus  convergens;  2,  strabismus  divergent ;  3, 

strabismus  sursumvergens ;  4,  strabismus  deorsumvergens. 
Of  these  different  forms,  by  far  the  most  frequent  is 

strdbism  us  convergens. 
Strabismus  divergens,  though  rare,  is  next  in  frequency. 
Strabismus  sursumvergens  and  strabismus  deorsumvergens 

are  very  rare. 
It  is  to  be  remarked  that  the  affected  eye  is  not  always 

turned  exactly  inwards,  outwards,  upwards,  or  down- 
wards, but  may  be  inclined  in  the  intermediate  direc- 

tions ;  sometimes  in  a  state  betwixt  strabismus  sur- 
sumvergens  and  strabismus  convergens,  and  sometimes 
betwixt  strabismus  sursumvergens  and  strabismus  di- 
vergens. 

3rd. — Strab ismus  convergens . 

Objective  characters. — In  simple  convergent  strabismus,  the 
pupil  of  one  eye  is  habitually  more  or  less  turned  to- 

wards the  nasal  canthus,  whilst  the  other  eye  looks 
■straight  forward,  and  is  capable  of  being  directed  to  the 
various  objects  on  which  the  person  fixes  his  regard.  It 
is  only  when  the  habitually  well-directed  eye  is  closed, 
that  the  inverted  eye  becomes  straight  and  falls  under 
the  command  of  the  patient  to  be  turned  in  any  direc- 

tion ;  but  as  soon  as  the  former  eye  is  again  opened,  the 
person  loses  all  command  over  the  other,  and  it  falls  back 
into  its  original  state  of  inversion. 
When  the  habitually  well-directed  eye  is  covered  it 

squints,  while  the  previously  squinting  eye  becomes 
properly  directed;  though  it,  perhaps,  resumes  its 
straight  direction  tardily  and  with  apparent  difficulty. 

In  alternating  convergent  strabismus,  the  patient  has 
sometimes  the  power  voluntarily  to  direct  either  eye 
properly ;  but  while  this  is  done,  the  other  falls  into  the 
state  of  inversion. 

In  other  cases  tho  habitually  squinting  eye  becomes 
straight,  and  the  opposite  eye  squints  without  tho  will  of 
the  patient. 

In  regard  to  tho  relative  frequency  with  wliich  the 
right  or  the  left  eye  is  turned  in,  it  appears  that  the  left 
eye  is  rather  more  prone  to  be  so  than  tho  right. Q  Q 
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Subjective  Symptoms. — An  early  symptom  is  double 
vision,  though,  of  this  the  patient  does  not  continue  long 
sensible.  It  is,  however,  always  found,  that  if  the  vision 
of  both  eyes  is  tolerably  good,  and  the  attention  is  fairly 
fixed  on  their  sensations,  singlo  objects  held  directly  before 
the  face  are  seen  double. 
Tho  double  vision  usually  attending  strabismus  is 

owing  (o  the  circumstance  that  non-corresponding  parts 
of  tho  two  retinae  are  impressed  by  the  rays  of  light  pro- 

ceeding from  the  same  object  (p.  577). 
Tho  image  seen  by  the  properly  directed  eye  appears 

clearer  than  tho  other.  This  is  owing  not  only  to  that 
eye  being  the  stronger,  but  especially  to  the  circuin- 
stances,  that  in  it  the  impression  is  mado  on  the  central 
part  of  tho  retina,  which  is  more  sensible  than  any  other ; 
and  that  its  adjustment  corresponds  with  tho  distance  of 
tho  object  looked  at  (p.  577). 

The  impression  on  the  retina  of  tho  squinting  eye 
being  on  the  nasal  side,  the  second  image  appears  pro- 

jected out  towards  the  tomplo,  i.e.,  on  tho  right  side, 

supposing  tho  afi'octed  eyo  to  be  the  right.  The  diplopia is  thus  homonymous. 
The  image  of  tho  affected  eye  is  clearer,  and,  in  conse- 

quence, tho  diplopy  more  striking  the  less  tho  cast,  of  the 
eye;  hence  the  double  vision  may  be  noticed  by  the 
patient  before  the  misdirection  of  the  eyo  attracts  the 
attention  of  those  about  him.  When  the  squint  becomes 
greater,  double  vision  ceases  in  many  cases,  because  the 
impression  on  the  sound  eye  is  much  more  vivid  than  that 
on  the  distorted  one ;  and  we  know  by  experiment,  that  of 
impressions  dissimilar  in  force  on  the  two  eyes,  the  mind 
perceivos  the  stronger,  to  the  exclusion  of  the  weaker. 

Causes. — Tho  remote  causes  to  which  strabismus  has, 
in  different  cases,  been  attributed,  are  veiy  various. 
They  are  such  as  the  following :  Convulsions  during 
infancy  ;  difficult  dentition  ;  hooping-cough ;  measles ; 
small-pox ;  worms ;  injuries  and  diseases  of  the  head ; 
fright ;  anger ;  injuries,  inflammation,  and  other  diseases 
of  the  eyes,  such  as  opacities  of  the  cornea ;  and  a  habit 
of  misdirecting  the  eyes,  whether  from  imitation,  or  trying 
to  look  at  objects  too  near  the  eyes  or  otherwise  dis- 
advantageously  placed.  The  rolling  of  the  eyes  inwards 
in  photophobia.  In  many  cases,  again,  no  cause  at  all 
has  been  assigned. 

Is  defective  vision  of  one  eye  a  cause  of  strabismus? — In 
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most  cases  the  vision  of  the  squinting  eye  is  imperfect ; 
but,  it  may  be  asked,  is  this  cause  or  effect,  or  are  not 
the  defective  vision  and  strabismus  both  effects  of  one  and 
the  same  cause  ? 

As  both  eyes  have  a  tendency,  the  one  to  turn  in, 
whde  the  other  remains  straight,  imperfect  vision  of  one 
eye  will  operate  as  a  cause  of  rendering  the  squint 
habitual  in  that  eye,  for  the  reason  that,  as  one  eye  only 
can  be  directed  straight  at  one  time,  it  is  naturally  the 
stronger  eye  which  is  so.  In  this  case  it  is  to  be  re- 

marked, however,  that  the  imperfect  vision  is  not  the 
cause  of  the  squint  itself;  it  is  merely  the  cause  of 
determining  it  to  one  eye  rather  than  to  the  other.  The 
justness  of  this  view  is  illustrated  by  the  fact,  that  by 
binding  up  the  stronger  eye,  and  strengthening  the 
weaker  by  exercise,  the  strabismus  will  sometimes  shift 
from  the  latter  to  the  former. 

Supposing  defective  vision  of  one  eye  had  some  causal 
connexion  with  the  origin  of  strabismus  itself,  it  could 
scarcely  be  the  efficient  cause,  as  much  more  frequently 
all  degrees  of  defective  vision  of  one  eye  exist  without 
the  occurrence  of  strabismus ;  and  blind  eyes  are  not 
more  prone  to  squint  than  soimd  ones. 

Convergent  strabismus  not  unfrequently  affects  several 
members  of  the  same  faindy,  and  has  therefore  appeared 
to  be  in  some  measure  hereditary.  But  as  Dr.  Donders 
remarks,  it  is  hereditary  only  inasmuch  as  hypermetropia, 
on  which  it  so  often  depends,  is  hereditary. 

Hypermetropia  the  cause  of  strabismus  convergens. — In  a 
very  large  proportion  of  cases  of  convergent  squint,  Dr. 
Donders  has  found  the  eyes  of  the  hypermetropic  con- 

formation. Convergent  squint,  without  hypermetropia, 
he  has,  indeed,  found  the  exception.  In  this  state  of 
vision,  therefore,  he  considers  that  convergent  squint  in 
general  has  its  origin. 
How  does  hypermetropia  cause  convergent  squint  ? 

In  looking  at  near  objects,  the  hypermetropic  person,  we 
have  seen,  (p.  485),  has  to  converge  his  eyes  very  much 
iii  order  to  bring  sufficiently  into  action  the  necessary 
amount  of  near  adjustment.  Convergent  squint  comes  to 
bo  the  result  of  this  excessive  convergence,  under  the 
following  co-operating  conditions  : — 

1st.  Defective  sight  of  one  eye,  so  that  the  instinctive 
effort  at  binocular  vision  ceases  to  bo  exerted,  and  the 
better  eye  only  is  used. 

Q  Q  2 



59G STRABISMUS  C0NVE11GENS. 

2nd.  The  form  of  the  eyeball  and  orbit  and  the  ex- 
cessive power  or  congenital  shrunken  state  of  the  internal 

rectus,  whereby  the  inversion  of  the  cornea  is  promoted. 
Most  commonly  convergent  strabismus  has  its  origin 

in  early  life,  beginning  about  five  or  seven  years  of  age, 
when  the  eyes  come  to  be  tried.  The  hypennetrojtia 
on  which  it  depends  is  congenital,  but  is  not  in  the 
highest  degree,  being  as  yet  only  latent,  that  is,  made 
endenl  only  when  the  far  adjusting  apparatus  is  excited 
to  action  by  atropia.  The  near  adjusting  power  is  still 
great  enough  to  correct  the  hypormetropia. 

At  the  commencement  of  tho  affection  later  in  life,  the 
misdirection  of  tho  eye  takes  place  only  when  attempts 
are  mado  to  fix  an  object  with  tho  sight.  Tho  squint  is 
thus  transient  or  periodical.  Diplopia  no  doubt  occurs, 
but  it  is  rarely  complained  of,  probably  because  the 
patient  is  too  young  to  notice  it. 
The  reason  why  convergent  squint  does  not  occur  in 

every  case  of  hypermetropia  given  by  Dr.  Donders  is, 
thai  the  datura]  tendency  of  the  visual  lines  instinctively 
to  meet  at  tho  object  for  tho  purposes  of  binocular 
vision,  preserves  the  eyes  from  the  supervention  of  con- 

vergent squint.  Dofectivo  sight  of  one  eye,  however,  by 
interfering  with  binocular  vision  obviates  this  natural 
tendency,  and  so  leads  to  disuso  of  tho  affected  eye. 

It  is  not  in  tho  highest  degrees  of  hypormetropia  that 
convergent  strabismus  is  most  frequent,  but  often  only  in 
tin'  Latent  degree,  at  least  in  young  persons. 

Convergent  squint  occurs  chiefly  in  moderate  degrees 
of  hypennotropia — facultative  and  relative.  The  eyes  in 
such  moderate  degrees,  can  adjust  themselves  for  parallel 
and  oven  for  diverging  rays,  and  can,  moreover,  maintain 
this  adjustment  for  some  time,  though  often  only  along 
with  convergence  of  the  visual  lines  to  a  point  situated 
nearer  the  eyes  than  that  whence  the  rays  emanate. 

Proximate  cause. — There  can  be  no  doubt  that  the 
proximate  cause  of  convergent  strabismus  consists  in  some 
affection  of  the  muscles  of  the  eyeball;  and  the  pheno- 

mena of  strabismus  in  general,  all  point  to  the  muscular 
affection  being  owing  to  perverted  nervous  action. 

In  strabismus  convergens,  is  it  the  action  of  the  ad- 
ductor or  abductor  which  is  at  fault  ?  li  the  adductor,  it 

must  be  in  a  state  of  tonic  spasmodic  contraction,  with 
this  peculiarity,  that  the  spasm  goes  off  when  the  other 
eye  is  closed,  and  iininediatety  returns  when  it  is  again 
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opened;  and -with  this  further  peculiarity,  that  on  closing 
the  previously  well-directed  eye  the  spasm  conies  on  in 
it  at  the  same  time  that  it  goes  off  in  the  habitually 
squinting  one. 

Is  it  the  abductor  which  is  at  fault  ?  The  abductor  is 
certainly  not  paralyzed,  for  on  closing  the  habitually 
straight  eye,  it  evidently  exerts  its  proper  function, 
though  often  with  defective  energy ;  but,  as  soon  as  the 
latter  is  again  opened,  the  abductor  is  no  longer  able  to 
support  the  eye  in  its  natural  direction,  so  that  the 
distortion  immediately  returns.  If  the  abductor  be  in 
fault  it  is  obvious  that  the  fault,  whatever  it  is,  is 
transferable  from  the  muscle  of  the  one  eye  to  that  of 
the  other. 

It  has  been  inferred  from  the  eye  not  turning  out 
to  the  external  canthus,  on  section  of  the  internal 
rectus  muscle,  that  the  external  rectus  was  paralyzed, 
but  it  appears  that  the  action  of  the  inner  fibres  of  the 
upper  and  lower  recti,  which  are  advantageously  inserted 
for  the  purpose,  are  in  general  sufficient  to  restrain  the 
everting  action  of  the  external  rectus  (p.  573,  2nd). 

Organic  change  of  the  internal  rectus  does,  how- 
ever, supervene ;  such  as  an  hypertrophied  state  of  the 

muscle,  as  appears  from  post-mortem  examination,  but 
especially  from  observations  made  during  the  operation 
of  dividing  the  muscle  at  fault.  The  strabismus  thus 
merges  into  luscitas. 

It  is  thus  seen  that  there  are  two  distinct  sets  of  cases 
of  convergent  misdirection  of  the  eyes,  viz.,  strabismus 
and  luscitas,  and  that  in  the  former  there  is  in  general 
nothing  abnormal  perceptible  about  the  organic  consti- 

tution of  the  muscles  at  fault,  whilst  in  the  latter  there 
is  somewhere  organic  contraction.  But,  between  cases 
which  may  be  called  pure  convergent  strabismus  and 
cases  of  luscitas,  there  are  gradations  in  which  the  patient 
still  has  more  or  less  power  to  turn  the  eye  out. 

Treatment. — It  is  scarcely  necessary  to  say,  that  what- 
ever prompts  to  a  habit  of  misdfrecting  the  eyes,  whether 

imitation,  trying  to  look  at  objects  too  near  the  eyes, 
or  otherwise  disadvantageously  placed,  careless  employ- 

ment of  the  sight,  and  the  like,  must  be  carefully  guarded 
against. 
When  convergent  strabismus  is  of  recent  origin,  and 

the  affection  of  the  muscles  is  still  purely  dynamic,  suit- 
able convex  glasses  to  correct  the  hypermetropia  should 
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be  worn,  if  the  patient  be  old  enough.  If  not,  the  habi- 
tually straight  eye  should  be  kept  under  the  influence  of 

atropia,  in  order  to  throw  it  out  of  adjustment,  and  thus 
to  force  the  other  into  use  and  a  straight  direction. 

Exercise  of  the  habitually  misdirected  eye  during  two 
or  three  hours  daily,  by  covering  the  other  eye,  has  often 
been  found  successful  in  curing  squint.  But  it  is  apt 
to  happen  that  whilst  the  habitually  misdirected  eye  be- 

comes straight,  the  previously  well-directed  one  turns  in. 
When  strabismus  convorgens  has  become  fully  esta- 

blished, it  resists,  as  is  well  known,  all  treatment  such  as 
that  above  indicated. 

4th. — Section  of  the  internal  rectus  as  a  means  of  cure. 

Ocular  myotomy  appears  to  havo  been  practised  by  the 
celebrated  itinerant  oculist  the  Chevalier  Taylor,  as  a 
means  of  curing  strabismus  moro  than  a  hundred  years  , 
ago  ;  but  it  never  came  into  use  as  a  regular  surgical 
operation,  and  so  was  forgotten. 

Of  lato  years,  howover,  it  has  been  revived.  Sug- 
gested by  several  different  persons  independently,  and 

tried  on  tho  dead  body  by  Stromeyer  especially,  the  ope- 
ration  on  the  living  body  was  first  introduced  into  actual 

practice  by  Dioll'onbach. It  has  been  seen  that  in  pure  strabismus  there  is  in 
goneral  nothing  abnormal  perceptible  about  tho  organic 
constitution  of  the  niusclo  at  fault,  whilst  in  luscitas  there 
is  eil  her  paralysis  or  organic  contraction.  Such  being  the 
case,  the  attempt  to  remedy  organic  luscitas  by  operation, 
e\ery  one  must  admit,  was  justified  by  analogy  with 
club-foot ;  but  certainly  the  same  cannot  be  said  for  the 
operation  in  pure  strabismus.  It  must  be  confessed, 
however,  that  the  operation  m  cases  of  pure  strabismus 
has  proved  more  successful  than  could  d  priori  have  been 
expected. 

Section  of  the  internal  rectus  of  the  habitually  mis- 
directed eye  alone  may  be  sufficient,  but  section  of  the 

internal  rectus  of  both  eyes  is  generally  necessary,  as 
it  is  found  that,  if  one  eye  only  is  operated  on,  it  either 
still  remains  inverted,  or,  if  it  is  rendered  straight,  the 
previously  well-directed  eye  is  apt  to  turn  in. 

The  latter  circumstance  is  analogous  to  that  above 
pointed  out,  viz.,  that  when  the  previously  well-directed 
eye  is  covered,  and  the  habitually  inverted  one,  by  being 
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thus  called  into  exercise  becomes  straight,  the  former 
turns  in. 

In  double  convergent  strabismus  both  internal  recti 
should  in  like  manner  be  divided  at  the  same  time. 

Position  of  the  patient,  assistants,  and  operator. — This  is 
to  be  arranged  as  above  indicated  for  cataract  (p.  359,  et 
secL-)-  .  ., 

Securing  of  the  eyelids. — For  securing  the  eyelids  the 
wire  speculum  is  a  convenient  instrument,  though  its 
use  may  be  dispensed  with,  and  the  eyelids  secured  as 
above  recommended  for  cataract  (p.  360,  et  seq.),  only 
that  this  must  be  done  wholly  by  the  assistants,  as  both 
hands  of  the  operator  are  necessarily  engaged.  One  assis- 

tant may  take  charge  of  both  eyelids  if  there  is  not  a 
second  at  hand.  There  should,  however,  be  an  assistant 
ready  with  small  pieces  of  sponge,  to  wipe  away  the 
blood,  which  sometimes  flows  after  the  division  of  the 
conjunctiva,  and  collects  in  the  wound. 

Section  of  the  internal  rectus. — The  opposite  eye  being 
covered,  the  patient  is  to  bo  directed  to  turn  the  eye  to 
be  operated  on  as  much  outwards  as  he  can.  Whilst 
he  does  this,  the  surgeon  with  a  toothed  forceps  held  in 
his  left  hand,  seizes  the  conjunctiva  on  the  nasal  side,  and 
raises  it  up  in  a  large  oblique  fold,  which  he  immediately 
divides  with  a  pair  of  straight  blunt-pointed  scissors,  so 
as  to  make  a  free  incision  through  the  conjunctiva,  ex- 

tending obliquely  from  the  margin  of  the  semilunar  fold, 
a  little  above  the  level  of  the  lower  margin  of  the  cornea 
upwards  and  outwards,  to  near  the  upper  and  inner  part 
of  the  margin  of  the  cornea,  thus  : — 

Fio.  113. 
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Fig.  ]-iJ. 

Besides  the  conjunctiva,  the  sub-con- 
junctival  cellular  tissue  and  fascia  must 
be  also  freely  cut  through.  The  whole 
length  of  the  incision  ought  not  to  ex- 

ceed one-fourth  or  one-third  of  an  inch. 
By  this  division  of  the  conjunctiva,  sub- 

conjunctival cellular  tissue,  and  fascia, 
the  tendon  of  the  internal  rectus,  which  is 
inserted  into  tho  sclerotica  at  about  one- 
fifth  of  an  inch  from  tho  margin  of  the 
cornea,  is  exposed.  Seizing  the  cut  edge 
of  the  conjunctiva  next  the  semilunar  fold 
with  the  forceps,  the  surgeon  should  now 
pass  tho  scissors  inwards  behind  the  con- 
jum  tiva,  ami  semilunar  fold,  and  divide  the 
cellular  tissue  intervening  between  them 
and  tho  muscle. 

Tho  next  step  is  to  pass  a  blunt  hook 
(Kg.  144)  behind  the  tendon,  between  it 
and  the  sclerotica,  from  below  upwards ; 
bringing  its  point,  when  fairly  passed  be- 

hind tho  tendon,  out  through  tho  incision 
of  tho  conjunctiva,  by  depressing  its  han- 
dle. 

Tho  tendon  of  tho  muscle  being  thus 
raised,  the  next  step  is  its  section,  which 
is  effected  with  the  scissors,  on  the  nasal 
side  of  tho  hook. 

After  this  is  done,  an  exploration  of  tho 
bottom  of  the  wound  is  to  bo  made  with 
the  hook,  in  order  that  any  fibres  of 
tendon  or  bands  of  cellular  tissue  remain- 

ing uncut  may  be  raised  and  divided. 
What  is  called  the  subconjunctival  ope- 

ration is  performed  by  making  the  incision 
of  the  conjunctiva  and  subjacent  fascia 
over  the  lower  border  of  the  tendon  of  the 
internal  rectus,  and  having  hooked  the 
tendon,  dividing  it  wdth  small  snips  of 
the  scissors  behind  the  conjunctiva. 

The  effect  of  division  of  the  internal  rec- 
tus of  one  eye  in  convergent  strabismus, 

may  bo,  that  the  axis  of  tho  eye  becomes 
directed  straight  forward,  and  can  be  pre- 

served so,  though  the  other  eye  is  kept 



SECTION  OF  INTERNAL  RECTUS. 601 

open.  If,  however,  this  should  not  be  the  case,  but  the 
eye  still  remains  inverted,  division  of  the  internal  rectus 
of  the  opposite  eye  should  be  forthwith  performed. 

After  the  operation,  the  eyes  ought  to  appear  to  diverge 
somewhat ;  as  in  hypermetropia,  it  is  only  in  this  posi- 

tion of  the  axes  of  the  cornea  that  the  visual  lines  have 
a  parallel  direction. 

That  the  visual  lines  of  the  two  eyes  do  not  always 
correspond  immediately  after  the  section,  is  shown  by 
the  circumstance  that  double  vision  has  been  in  most 
instances  an  immediate  result  of  the  operation,  but  it  has 
usually  gone  off  sooner  or  later. 

The  reason  of  double  vision  occurring  after,  when  per- 
haps it  did  not  exist  before,  the  operation,  when  the  axes 

of  the  eyes,  deviated  so  much  more,  appears  to  be  this  : — 
the  rays  of  light  from  the  object  regarded  hy  the  sound 
eye,  were  either  not  at  all  received  on  the  retina  of  the 
squinting  eye,  or  if  so,  received  in  a  place  considerably 
removed  from  the  most  sensible  part,  and  the  impression 
on  which,  therefore,  was  too  weak  to  fix  the  attention ; 
whereas,  after  the  operation,  the  rays  striking,  in  the 
eye  operated  on,  a  part  of  the  retina  nearer  the  centre,  the 
sensation  is  strong  enough  to  attract  notice,  but  the  axes 
of  the  two  eyes  not  yet  quite  corresponding,  there  is  double 
vision. 

It  has  sometimes  been  remarked  that  the  vision  of  the 
eye  became  weaker  after  the  operation,  but  soon  improved 
again.  More  frequently,  considerable  improvement  in  the 
vision  of  the  eye  operated  on  has  been,  or  has  been  fancied 
by  the  patient  to  have  been,  a  result  of  the  operation. 
Generally,  however,  there  is  no  actual  change  in  the  re- 

tinal power,  and  rectification  of  the  squint  is  all  that 
is  gained  from  the  operation. 

Unnatural  prominence  of  the  eyeoall  amounting  sometimes 
to  semi-dislocation,  used  to  be  a  common  result  of  the  divi- 

sion of  the  internal  rectus,  owing  to  the  eye  having  been 
too  forcibly  dragged  forwards  at  the  time  of  the  opera- 
tion. 

The  depression  at  the  inner  corner  from  the  recession  of 
the  conjunctiva,  semilunar  fold,  and  caruncle,  which  has 
.sometimes  resulted,  appears  to  be  owing  to  the  cellular 
tissue  between  the  semilunar  fold  and  the  muscle  not 
having  been  sufficiently  divided,  so  that  tho  former  is 
drawn  back  by  the  retraction  of  the  latter. 

Management  after  the  operation. — The  patient  should  be 
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forbidden  to  look  at  near  objects  at  all  for  some  time,  and 
when  he  does  so,  to  use  convex  glasses.  Hypermetropia 
having  had  a  causal  connection  with  the  squint  originally, 
it  will  be  necessary  for  the  patient  to  use  suitable  convex 
glasses  for  reading  with,  or  otherwise  exercising  the  sight 
on  near  objects,  if  not  also  for  looking  at  moro  distant 
objects. 

Eversim  of  the  eye,  after  section  of  the  internal  rectus, 
by  the  action  of  the  external  rectus  has  much  less  fre- 

quently happened  than  might  have  been  anticipated. 
This  is  owing,  in  a  great  measure,  as  above  said  (p.  5!)7), 
to  tho  inverting  action  of  tho  inner  librcs  of  the  superior 
ami  inferior  reel i. 

In  cases  of  cversion,  tho  eye  may  eventually  turn  right. 
If  it  does  not,  division  of  the  external  rectus  must  be  had 
rocourso  to. 

5th. — Stra  h  i sinus  diver  gen  s. 

Strabismus  in  all  respects  analogous  to  convergent  stra- 
bismus, except  that  tho  misdirection  of  the  eye  is  out- 

wards, is  rare. 

Divergent  luscitas  from  paralysis  of  tho  muscles  sup- 
plied by  the  third  pair,  must  not  bo  confounded  with  diver- 
gent strabismus. 

Tho  eversion  which  sometimes  occurs  after  section  of 
the  interna]  rectus  for  convergent  strabismus,  inasmuch 
as  tin?  eye  ran  still  be  moved  somewhat  from  the  ex- 

ternal angle  when  the  other  eye  is  closed,  partakes  partly 
of  the  characters  of  strabismus  and  partly  of  those  of 
1  uscitas. 

Tho  impression  on  tho  retina  of  tho  squinting  eye 
being  on  the  temporal  side,  the  second  image  appears 
projected  towards  the  noso,  i.e.,  to  the  left  side,  supposing 
tho  affected  eye  be  tho  right.  Tho  diplopia  is  thus  crossed. 

While  convergent  strabismus  usually  occurs  in  child- 
hood, divergent  strabismus  most  frequently  does  not 

come  on  until  a  later  period  of  life.  This  is  connected 
with  the  later  development  of  the  myopia,  on  which,  ac- 

cording to  Dr.  Bonders,  the  deviation  depends. 
Myopia  the  cause  of  Strabismus  dvoergens, — As  convergent 

strabismus  is  in  a  large  proportion  of  cases  combined  with 
hypermetropia,  so  divergent  strabismus  is  often  combined 
with  myopia. 

Divergent  strabismus  in  myopia  is,  according  to  Dr. 
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ponders  who  has  pointed  out  the  connexion,  owing  chiefly 
to  the  altered  form  of  the  eyehall  from  the  posterior 
sclerotic  staphyloma  offering  a  resistance  to  the  due  con- 

vergence of  the  eyes  in  binocular  vision.  The  conse- 
quence is,  that  to  avoid  the  fatigue  occasioned  by  the 

straining  of  the  internal  recti  [asthenopia  muscularis)  the 
person  reads  with  one  eye  only,  whilst  the  other  turns 
out,  constituting  relative  divergent  strabismus.  At  greater 
distances,  the  visual  lines  may  be  still  properly  directed 
and  converged.  Eventually,  however,  the  eye  may  turn 
out  even  when  the  patient  looks  at  those  greater  distances, 
in  which  case  we  have  absolute  strabismus  divergens. 

The  name  of  divergent  strabismus  is  usually  given  to 
the  absolute  form  only.  In  this  sense  divergent  strabis- 

mus is  less  frequent  than  convergent  strabismus. 
Relative  divergent  strabismus,  according  to  Dr.  Donders, 

may  arise,  on  the  one  hand,  where  there  is  considerable 
weakness  of  the  internal  recti  muscles  without  any  myopia, 
and  on  the  other,  in  high  degrees  of  myopia  without  any 
weakness  of  those  muscles.  It  occurs,  however,  in  its 
most  important  forms  when  myopia  and  muscular  weak- 

ness are  combined  in  a  moderate  degree.  If  myopia  be 
absent,  the  weakness  of  the  internal  recti  muscles  usually 
produces  muscular  asthenopia  only,  and  seldom  passes 
into  strabismus  divergens.  If  myopia  be  present,  a  num- 

ber of  causes  combine  to  give  rise  to  strabismus  divergens 
— at  least  relative — and  by  this  very  means  to  prevent 
muscular  asthenopia. 
Myopia  necessitates  greater  convergence  of  the  visual 

lines,  because  the  objects  are  looked  at  closer  to  the  eyes. 
Now  in  myopia,  the  convergence  is  for  two  reasons  more 
difficult :  — 1st,  on  account  of  the  impeded  movement,  and 
2nd,  on  account  of  the  altered  direction  of  the  visual  lines. 

That  relative  divergent  strabismus  occurs  preferentially 
in  myopia,  follows  from  these  facts  as  a  matter  of  course. 

Section  of  the  external  recti  has  not  been  so  successful 
in  divergent  as  section  of  the  internal  recti  in  convergent 
strabismus.  Tho  return  of  the  eye  from  its  state  of 
aversion  to  a  straight  direction  after  section  of  the  ex- 

ternal rectus  is  but  very  gradual. 
Division  of  the  corresponding  recti  of  both  eyes  at  the 

saino  time  is  equally  applicable  to  divergent  as  to  con- 
vergent strabismus. 
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6th. — Section  of  the  external  rectus. 

This  is  performed  in  essentially  the  samo  manner  as 
that  of  the  interna]  rectus,  it  being  remembered  that  the 
insertion  of  the  tendon  of  the  external  rectus  is  as  much 
as  a  quarter  of  an  inch  from  tho  margin  of  the  cornea, 
and  is  thinner  than  that  of  tho  internal. 

7th. — Strabismus  swsumvergens  and  strabismus  deorsum- 
vergens. 

The  turning  up  and  turning  down  of  the  eyes,  compre- 
hended under  these  names,  appear  fco  be  rather  examples 

ofluscitas,  than  pure  strabismus. 
Cases  havo  been  mot  with,  in  which  tho  eyo  having 

1  a  previously  directed  inwards  and  upwards,  turned 
right  upwards,  after  tho  section  of  tho  internal  rectus,  and 
was  brought  back  to  a  natural  position  only  by  section  of 
tho  superior  rectus. 

I  n  reference  to  section  of  the  superior  rectus,  it  is  to  be 
remembered  that  the  insertion  of  its  inner  fibres  is  nearer 
tho  margin  of  tho  cornea,  but  that  tho  average  distance  of 
the  insertion  from  the  margin  of  tho  cornea,  is  about  a. 
quarter  of  an  inch. 

Tho  insertion  of  the  inferior  rectus  is  similar  to  that  of 

tin'  superior,  hut  not  quite  so  far  from  the  margin  of  tho 
cornea,  being  only  about  one-fifth  of  an  inch.  Section  of 
tho  inferior  rectus  does  not  seem  ever  to  be  required. 

Sth. — Treat  mint  after  the  operation  of  ocular  myotomy. 

In  general,  little  treatment  is  required.  It  is  always 
advisable  thai  the  patient  should  be  kept,  at  rest  lor  a  day 
or  two  after  tho  operation.  A  cold  lotion  may  be  applied 
to  the  eye  but,  if  pain  come  on,  warm  fomentations  will 
be  better. 

The  accidents  which  have  occurred  during  and  after  the 
operation,  are : — The  eyeball  cut  into  and  the  vitreous 
humour  evacuated.  ILomorrhage  to  a  dangerous  extent. 
Inflammation  of  the  conjunctiva  with  chemosis.  Inflam- 

mation in  tho  orbit,  ending  in  abscess.  Panophthalmitis 
ending  in  total  destruction  of  the  eyo.  Convulsive  move- 

ments of  the  eyeball.  Many  of  these  accidents,  howover, 
there  can  bo  no  doubt  havo  been  owing  to  a  rude  per- 

formance of  the  operation. 
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When  a  return  of  the  strabismus  takes  place,  the  ope- 
ration may  be  repeated.  Sometimes  success  has  been 

obtained  only  after  a  second  or  third  repetition. 

9tb. — Oscillation  and  nystagmus  of  the  eyeballs. 

Oscillation  of  the  eyeball  is  a  to-and-fro  movement  of 
it  round  its  antero-posterior  axis,  whilst  nystagmus  is  a 
similar  movement  round  its  vertical  axis.  The  former 

appears  to  be  owing  to  clonic  convulsion  of  the  oblique 
muscles,  the  latter  to  clonic  convulsion  of  the  internal 
and  external  recti. 

These  irregular  movements  are  most  generally  met  with 
attendant  on  defective  vision,  from  whatever  cause,  which 

has  existed  from  birth  or  from  an  early  period  of  life — 
such  as  congenital  albinism,  congenital  cataract,  amau- 

rosis— or  general  nervous  complaints,  such  as  hysteria, 
epilepsy,  chorea — or  evident  disease  of  the  brain. 

But  little  can  be  done  by  way  of  medical  treatment. 
Ocular  myotomy,  which  has  been  applied  to  the  treat- 

ment of  so  many  different  affections  of  the  eye,  has  been 
applied  to  the  cases  under  consideration  also,  and  it  is 
said  with  success. 

AFFECTIONS  OF  THE  NERVE  OF  THE  FIFTH  PAIR. 

1st. — -Vi  uralgia  of  the  ocular  and  orbital  brandies  of  the 

fifth  nerve.* 
Supraorbital,  circumorbital,  temporal,  and  hcmicranial 

pain,  which  so  often  accompanies  the  internal  inflamma- 
tions of  the  eye,  are  to  be  distinguished,  as  above  ob- 

served, p.  62,  from  idiopathic  neuralgia  of  the  branches 
of  the  ophthalmic  division  of  the  fifth  nerve.  In  neu- 

ralgia, there  may  be  some  vascular  congestion  of  the  part 
affected,  but  it  intermits  with  the  paroxysm. 

Neuralgia  of  the  nerve  of  the  fifth  pair  is  the  most 
common  of  all  the  neuralgise. 

It  occurs  in  paroxysms. 
Sometimes  it  is  of  aguish  origin,  the  paroxysms  follow- 

ing a  quotidian,  tertian,  or  quartan  type. 

*  Prosopalgia,  or  faceacbe. — Tic  douloureux. 
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Sometimes  it  appears  to  arise  from  a  chill,  from  de-  I 
cayed  teeth,  from  a  wound  on  the  eyebrow,  &c.    In  such 
cuscs  the  paroxysms  may  occur  at  irregular  intervals. 

The  paroxysms  come  on  spontaneously,  or  from  some  I 
very  slight  cause ;  sometimes  suddenly,  sometimes  gra-  I 
dually ;  sometimes  they  are  of  short  duration,  sometimes  I 
persisting  for  hours,  though  remitting  in  intensity.  The 
skin  of  the  face  is  sometimes  pale,  sometimes  red  ;  some-  j 
times  dry,  sometimes  the  scat  of  perspiration.  There  [ 
may  be  some  degree  of  impairment  of  the  sensibility  of  I 
the  part  to  external  impressions. 

Treatmi  nt. —  Belladonna,  quinine,  and  carbonate  of  iron 
internally,  and  the  subcutaneous  injection  of  a  solution 
of  morphia  locally,  are  the  remedies  which  havo  been 
most  efficacious  in  giving  relief. 

(  If  ionise  any  obvious  source  of  irritation  which  may 
exist,  such  as  decayod  teeth,  a  cicatrice  involving  a  branch 
of  the  fifth  nerve,  &c,  ought  to  bo  removed. 

2nd. — A  flection  of  the  eye.  from  disease  of  the  nerve  of  the 

fifth  pair. 
In  disease  implicating  the  root  of  the  nervo  of  the  fifth 

pair,  there  may  bo  neuralgia  in  and  around  the  eye,  ac- 
companied,  perhaps,  by  impaired  or  lost  sensibility  of 
the  skin,  conjunctiva,  and  cornea  to  external  impressions, 
and  by  paralysis  of  the  muscles  of  mastication,  supplied 
by  the  motor  division  of  the  nerve. 

Paralysis  of  muscles  supplied  by  the  facial  sixth  and 
third  nerve  may  also  coexist. 

In  such  a  case  inflammation  of  the  eye  is  liable  to 
supervene,  characterised  by  a  tendency  to  ulceration  of 
the  cornea. 

The  organs  of  taste,  smell,  and  hearing  may  also  suffer. 
I  was  consulted  about  the  right  eye  of  a  gentleman, 

which  had  become  inflamed  four  days  before.  On  ex- 
amination, I  found  both  conjunctival  and  sclerotic  vas- 

cularity, and  in  the  middle  of  the  cornea  a  white  sloughy 
ulcer  surrounded  by  opacity.  Elsewhere  the  cornea  was 
not  affected,  except  that  it  did  not  appear  quite  smooth. 
The  pupil  was  active,  though  the  iris  appeared  slightly 
discoloured. 

Opacity  of  the  cornea  presented  itself  the  day  after  the 
inflammation  came  on,  and  the  ulceration  broke  out  the 
day  before  I  saw  the  patient. 
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For  some  months  before,  the  patient  had  been  suffcr- 
ng  nocturnal  paroxysms  of  pain  all  over  the  right  side  of 
iie  head  and  face  with  numbness,  and  paralysis  of  the 
nuscles  of  mastication  of  the  same  side. 

These  symptoms  underwent  no  change  on  the  occur - 
•ence  of  the  attack  of  inflammation  in  the  eye,  nor  since. 
The  patient  has  been  suffering  also  from  pain  and  noises 

n  the  right  ear. 
I  saw  the  patient  again  a  month  after.  He  seemed  to 

36  suffering  still  more  from  the  pains,  with  numbness 
n  the  light  side  of  his  head  and  face,  and  his  mouth  on 
:he  right  side  hung  open  and  relaxed,  with  the  saUva 
lowing  out.  The  inflammation  of  the  eye  was  increased. 
In  the  middle  of  the  ulcer  there  was  a  small  brownish 

slough  or  scab ;  around  this  a  ring  of  dead  white  sub- 
stance, and  externally  a  grayish  opacity.  Hypopyon  had 

now  formed. 
I  evacuated  the  aqueous  humour  with  some  advantage. 

The  patient  did  not  feel  the  puncture.  In  performing  the 
operation,  I  found  the  cornea  more  yielding,  perhaps, 
than  natural. 

The  symptoms  in  this  case  resemble  very  much  the 
effects  produced  by  section  of  the  fifth  nerve,  close  to  its 

sscape  from  the  pons,  in  Magendie's  experiment. 
But  cases  occur  in  which  the  eye  is  much  more  severely 

iffected,  and  the  cornea  becomes  rapidly  destroyed  ;  in 
this  respect  resembling  the  effects  observed  by  Magendie 
when  in  dogs,  he  divided  the  nerve  where  it  lies  on  the 
petrous  bone. 

There  was  loss  of  common  sensation  in  and  about  the 

aye.  The  vapour  of  ammonia  no  longer  excited  lacry- 
mation  or  winking.  The  pupil  was  contracted  and  im- 

moveable. The  eye  became  inflamed,  with  a  white  puri- 
form  discharge.  Opacity  of  the  cornea  supervened ;  but 
before  this,  iritis  was  observed  to  have  taken  place,  with 
exudation  of  lymph  into  the  anterior  chamber.  On  the 
eighth  day  after  section  of  the  nerve,  the  cornea  sloughed 

iway,  the  humoiu-s  were  evacuated,  and  the  eyeball  be- 
same  collapsed. 

The  difference  in  the  result  observed  from  section  of 
the  fifth  nerve  close  to  its  escape  from  the  pons,  and  from 
3ection  of  it  where  it  lies  on  the  petrous  bone,  has  been 

■supposed  to  be  owing  to  the  sympathetic  fibres  which  join 
the  fifth  being  divided  in  the  latter  case  and  not  in  the 
former.    This  supposition  has,  however,  been  rendered 
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doubtful  by  otber  experiments  and  pathological  observa- 
tions. 

Treatment. — That  local  treatment  which  the  particular 
form  of  inflammation  and  ulceration  would  under  other 
circumstances  appear  to  indicate  is  to  be  adopted.  The 
general  treatment  must  be  that  which  is  appropriate  to 
the  intracranial  disease  The  prognosis  is,  however, 
unfavourable. 
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CHAPTER  VII. 

DISEASES  OF  THE  EYELIDS. 

Section  I.— Inflammations  and  Ulcerations  of  the 
Eyelids. 

1st. — Phlegmonous  inflammation  of  the  eyelids. 

In  this  inflammation,  which  more  frequently  affects  the 
upper  than  the  lower  eyelid,  the  cardinal  symptoms,  red- 

ness, swelling-,  heat,  and  pain,  arc  well  marked. 
The  swelling  is  circumscribed  by  the  border  of  the  eye- 

lid on  the  one  hand,  and  the  margin  of  the  orbit  on  the 
other,  and  may  be  so  considerable  as  to  prevent  the  eye 
from  being  opened. 

If  resolution  does  not  soon  take  placo,  the  inflammation 
g;oes  on  to  suppuration. 

Causes. — Phlegmonous  inflammation  of  the  eyelids  is 
frequently  of  traumatic  origin ;  but  in  children,  in  whom 
it  is  most  common,  the  cause  is  sometimes  not  very  evi- 
dent. 

Prognosis  and  treatment. — If  left  to  itself,  the  abscess 
usually  points  and  bursts  externally;  generally  at  the 
margin  of  the  eyelid,  near  the  outer  corner.  When  the 
abscess  is  thus  left  to  burst,  the  skin  and  cellular  tissue 
of  the  eyelids  are  liable  to  be  materially  injured,  the 
eventual  consequence  of  which  will  be  distortion  of  the 
eyelids  of  various  kinds,  shortening,  aversion,  &c,  from 
the  irregular  cicatrices. 

The  treatment  best  calculated  to  put  a  stop  to  the  in- 
Hammation,  and  to  prevent  injury  of  the  skin  and  cellular 
tissue  of  the  eyelid,  is  a  free  incision  with  a  lancet  trans- 

versely through  the  middle  of  tho  swelling.  In  the 
purely  inflammatory  stage,  this  gives  issue  to  a  consider- 

able quantity  of  blood  and  fluid  exuded  into  tho  cellular 
tissue,  relieves  tension,  and  promotes  resolution  ;  in  the 
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stage  of  suppuration,  it  evacuates  the  matter,  and  this  is 
usually  followed  by  a  subsidence  of  the  symptoms.  After 
the  incision,  warm  fomentations  are  applied. 

The  patient  is  at  the  same  time  to  bo  purged  and  kept 
at  rest. 

If  the  patient  dreads  the  incision,  leeches  may  be  sub- 
stituted in  the  purely  inflammatory  stage ;  and  in  the 

stage  of  suppuration,  pointing  and  bursting  of  the  ab- 
scess are  to  be  promoted  by  warm  cataplasms. 

2nd. — Erysipelatous  inflammation  of  the  eyelids. 

In  orysipclas,  the  redness  varies  from  a  pale  rose-tint 
inclining  to  yellow  to  a  bright  scarlot  or  livid  hue,  is  not 
circumscribed,  and  disappears  on  pressure,  but  soon 
returns. 

Tho  swelling  is  not  great  but  diffused.  Where,  how- 
ever,  there  is  loose  subcutaneous  cellular  tissue  as  in  the 
eyelids,  there  is,  in  addition,  considerable  oodematous 
swelling  from  copious  serous  exudation  into  it. 

The  pain,  which  is  superficial,  and  generally  notsevere, 
is  of  a  burning  character. 

Constitutional  symptoms. — For  some  days  before,  the 
patient  complains  of  general  uneasiness,  headache,  loss 
of  appetite,  nausea,  and  perhaps  vomiting  ;  all  of  which 
symptoms  cease  or  aro  much  relieved  when  the  erysipelas 
makes  its  appearance. 

In  erysipelas  of  tho  face  the  eyelids  are  always  involved, 
but  sometimes  they  aro  tho  original  seat  of  tho  inflamma- 

tion, especially  in  cases  arising  from  injury. 
Besides  lacrymation,  there  is  increased  Meibomian  and 

conjunctival  secretion,  which,  in  the  form  of  a  puro- 
mucous  matter,  collects  over-night  along  tho  border  of 
the  eyelids,  and  at  the  inner  canthus. 

Erysipelas  of  the  eyelids  usually  ends  in  resolution,  in 
which  case  the  redness  and  swelling  subside,  and  branny 
scales,  consisting  of  exfoliated  epidermis  and  dried  exuda- 

tion, are  thrown  off  from  the  surface. 
In  consequence  of  serous  exudation  under  tho  epider- 

mis, vesicles  or  bullre  are  sometimes  formed.  These  by- 
and-by  burst,  and,  the  matter  set  free  becomes  dried  into 
crusts,  which,  with  the  branny  seales,  eventually  fall  off, 
leaving  tho  skin  in  a  sound  state. 

In  more  violent  cases,  along  with  severe  pain  in  the 
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part,  and  constitutional  disorder,  the  inflammation  runs 
on  to  diffuse  suppuration  and  mortification  of  the  sub- 

cutaneous cellular  tissue. 

The  erysipelas  extending  from  the  region  of  the  lacry- 
mal  sac  over  the  eyelids  and  cheek,  in  cases  of  dacryo- 

cystitis is  often  of  this  phlegmonoid  character.  See 
infra. 

General  treatment. — The  best  remedy  at  first  is  a  pill 
composed  of  three  or  four  grains  of  calomel  with  a  grain 
or  two  of  extract  of  hyosciamus,  followed  next  morning 
by  an  emeto-cathartic,  consisting  of  tartar  emetic,  and 
Epsom  salt.  Whatever  other  general  treatment  may  be 
necessary  will  depend  much  on  the  circumstances  of  the 
case.  The  alterative  and  tonic  plan  is  that  which  proves 
most  effectual,  especially  in  London.  Elsewhere  the  an- 

tiphlogistic plan  is  usually  found  the  best. 
Load  treatment. — In  many  cases,  the  eiysipelas  sub- 

sides without  any  local  application. 
In  severer  cases,  it  is  advisable  to  have  recourse  to 

scarification  by  punctures  with  the  point  of  a  lancet, 
encouraging  the  bleeding  by  warm  fomentations.  This 
affords  great  relief  even  in  a  few  minutes,  prevents  vesi- 

cation, and  diminishes  the  risk  of  suppuration  and  morti- 
fication. 

When  the  inflammation  has  gone  so  far  that  suppura- 
tion and  mortification  are  threatened,  or  if  they  have 

already  taken  place,  free  transverse  incisions  should  be 
made  through  the  skin  into  the  subjacent  cellular  tissue, 
and  warm  water  dressing  applied. 
By  this  practice,  mischief  is  averted,  or,  if  it  has 

already  begun,  arrested  by  a  free  outlet  being  afforded 
for  pent-up  matter,  and  sloughy  cellular  tissue. 

An  outbreak  of  erysipelas  may  lead  to  a  favourable 
termination  of  a  stubborn  ophthalmia,  as  in  the  following 
case  : — A  child  of  about  ten  years  of  age  has  had,  in  the 

course  of  the  last  two  years,  several' attacks  of  phlycte- 
nular ophthalmia.  The  last  has  been  accompanied  by 

great  intolerance  of  light,  and  has  proved  very  rebellious 
to  treatment.  The  eyes  coidd  not  be  examined  except 
while  the  child  was  under  the  influence  of  chloroform. 
The  cornea  of  the  right  eye  was  the  soat  of  a  large  vas- 

cular ulcer,  but  the  left  eye  did  not  appear  much  in- 
flamed. Paracentesis  corneae  was  performed  on  the  right 

eye  with  small  benefit.  Some  days  after  this,  while  the 
chdd  was  again  under  the  influence  of  chloroform,  the E  R  2 
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skin  of  the  upper  eyelids  was  rubbed  with  solid  nitrate  of 
silver,  and,  after  that,  frequent  bathing  of  the  eyes  with 
iced  water  was  prescribed. 

This  treatment  was  followed  by  a  rather  severe  out- 
break of  erysipelas  of  the  face  with  vesicles,  which,  how- 

ever, subsided  favourably,  and  with  the  cure  of  the  erysi- 
pelas recovery  of  the  eyes  took  place. 

3rd. —  Variolous  inflammation  of  the  eyelids. 

The  variolous  eraption  on  the  eyelids  has  been  noticed 
under  the  head  of  variolous  ophthalmia  (p.  252),  with  a 
reference  to  this  place  for  the  treatment  calculated  to 
prevent  distortion  of  the  eyelids,  such  as  entropium, 
ectropium,  or  tricliiasis,  from  bad  cicatrices  succeeding 
the  pustules. 

The  plan  which  is  usually  recommended  for  this  pur- 
pose  is  in  endeavour  to  check  the  development  of  pustules 

a  I  the  edges  id'  the  eyelids  by  touching  them  in  their 
curly  stage  with  lunar  caustic;  or  if  11k;  pustules  have 
already  formed,  by  evacuating  them  by  puncture  and 
then  applying  the  caustic. 

4th. — Carbuncle  and  malignant  pustule  of  the  eyelids. 

Carbuncle  sometimes  occurs  in  tho  eyelids,  especially 
the  upper. 

Tho  dangor  is  tho  same  as  when  it  occurs  on  other  parts 
of  the  body,  and  in  consequence  of  tho  loss  of  substance 
occasioned  by  (he  sloughing,  ectropium  is  the  usual  result, 
supposing  the  event  of  the  case  otherwise  favourable. 
The  treatment  is  the  same  as  when  the  disease  occurs 

on  other  parts  of  the  body,  viz.,  opium  to  relieve  suffer- 
ing, wine  and  nourishing  diet  to  keep  up  the  powers  of 

the  system,  and  a  free  crucial  incision  into  the  swelling, 
followed  by  the  application  of  emollient  poultices,  until 
the  slough  separates,  when  granulation  and  cicatrization 
are  to  be  promoted  in  the  usual  manner,  care  being  taken 
to  obviate  contraction  as  much  as  possible. 

In  the  American  edition  of  this  work  (p.  344),  it  is 
here  stated  that  the  carbuncle  may  sometimes  be  aborted, 
and,  perhaps,  always  materially  abated,  in  its  forming 
stage,  by  the  application  to  its  summit  of  the  vegetable 
caustic,  in  such  a  manner  as  to  induce  a  superficial 
eschar. 
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Malignant  pustule,  which  is  a  gangrenous  inflammation 
of  the  skin  and  cellular  tissue,  most  frequently  produced 

by  contagion  from  oxen,  horses,  &c,  their  carcasses  or 
their  hides,  not  much  known  in  this  country,  but  common 
on  tho  Continent,  sometimes  affects  the  eyelids. 

The  injury  to  which  the  eyelid  is  exposed  from  slough- 
ing is  the  same  as  in  carbuncle,  but  the  constitutional 

symptoms  may  be  still  more  severe,  and  the  result  is 
often  fatal. 

Tho  first  point  of  treatment  insisted  on  by  those  who 
have  experience  of  the  disease  is  to  destroy  the  infected 
part  by  the  actual  or  potential  cautery. 

The  general  and  local  treatment  is  in  other  respects  the 
same  as  in  carbuncle. 

5th. — Ophthalm  ia  tarsi. 

This  is  a  chronic  inflammation  of  the  tarsal  borders  of 
the  eyelids,  of  which  there  are  two  principal  forms,  viz., 

catarrhal  and  scrofulous.* 
The  former  occurs  in  adults,  and  principally  affects  the 

delicate  integument  of  the  tarsal  border  and  the  adjoining 
conjunctiva  and  skin  of  the  eyelid; — the  latter  occurs  in 
children,  and  affects  principally  the  glandular  structures 
at  the  borders  of  the  eyelids  and  the  roots  of  the  eye- 
lashes. 

6th. — Catarrhal  Ophthalmia  tarsi. f 

Objective  symptoms. — Towards  the  borders  of  the  eyelids 
the  skin  is  somewhat  red  and  swollen,  the  conjunctiva  red 
and  villous,  and  the  delicate  integument  of  the  border 
itself  more  or  less  excoriated,  especially  at  the  angles — 
inner  as  well  as  outer. 

The  eyelashes  are  loaded  with  Meibomian  secretion, 
and  the  eyelids  become  glued  together  by  it  over  night. 

*  These  two  forms  of  chronic  inflammation  of  the  tarsal  borders 
are  generally  recognised,  but  there  is  great  confusion  in  the  names 
employed  to  designate  them.  Some  authors  employing  the  name 
ophthalmia,  tarsi  exclusively  to  the  catarrhal  form  ;  others,  again, 
exclusively  to  the  scrofulous  form,  and  it  is  the  same  in  regard  to 
some  of  their  synonvraes,  such  as  lippitudo,  and  psorophtkalmy, 

t  Chronic  catarrhal  ophthalmia.  Blapharobleuorrhoaa  senilis. 
La  raitte,  or  miasmatic  ophthalmia  of  scavengers  and  meatmen,  &c. 
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'Subjective  symptoms. — These  are  itchiness  and  smarting at  the  borders  and  angles  of  the  eyelids,  and  the  sensation 
of  foreign  particles  in  the  eye,  with  some  intolerance  of 
light,  and  lacrymation. 
When  the  complaint  has  been  of  long  continuance, 

many  of  the  eye  lashes  fall  out,  and  some  become  mis- 
directed, and  not  un frequently  slight  inversion  or  eversion 

of  the  borders  of  the  eyelids  takes  place — the  former 
generally  from  transverse  shortening  of  the  border  of  the 
eyelids,  the  latter  from  contraction  of  the  skin  and  a 
sarcomatous  state  of  the  conjunctiva  (ectropium  senile). 

Causes. — Tho  disease,  which  may  be  the  sequela  of  a 
common  general  catarrhal  ophthalmia,  or  may,  from  the 
first,  be  confined  to  the  tarsus,  affects  adults  chiefly, 
whose  occupation  exposes  them  to  cold  and  damp,  to  bad 
air  and  mephitic  vapours,  especially  if  addicted  to  intom- 
poranco  in  spirituous  drinks ;  or,  independent  of  such 
conditions,  weakly  and  old  persons. 

Treatment. — If  thoro  be  much  redness  and  smarting  at 
tho  borders  of  tho  eyelids,  it  will  be  advisable  to  com- 

mence tho  local  treatment  by  tho  application  of  two  or 
threo  leeches  to  the  part,  or  scarification  of  the  palpebral 

conjunctiva,  if  this  be  very  red  and  villous,  and  bathing' with  tepid  water;  after  that  the  bichlorido  of  mercury 
lotion  (p.  81)  may  be  prescribed,  to  bo  used  twice  a 
day,  and  the  weak  red  precipitate  ointment  (p.  85)  at  bed- 

time ;  the  surgeon  himself  pencilling  the  palpebral  con- 
junctiva every  socond  day  with  the  nitrate  of  silver 

solution. 
If  under  this  treatment  the  disease  does  not  appear 

disposed  to  subside,  it  will  bo  useful  to  apply  blisters 
behind  the  ears,  or  paint  the  solution  of  iodine  (p.  88) 
over  tho  skin  of  the  eyelids. 
Though  sometimes  an  opposite  plan  is  necessary,  the 

general  treatment  requires  to  be  such  as  is  calculated  to 
support  the  powers  of  the  system,  viz.,  good  diet  and 
tonics  ;  but  before  having  recourse  to  this,  the  digestive 
organs  must  be  regulated  by  the  exhibition  of  a  few  doses 
of  blue  pill  followed  by  purgatives. 

Sometimes  morbid  sensibility,  from  a  sunk  state  of  the 
system,  is  so  great,  that  the  above-mentioned  local  reme- 

dies cannot  at  first  be  borne.  In  this  case  the  belladonna 

lotion  alone,  or  combined  with  lead  water  (as  recom- 
mended by  the  American  Editor),  should  be  used,  and 

some  mild  ointment  to  the  edges  of  the  eyelids,  with 



OPHTHALMIA  TAItSr. Glo 

counter-irritation  behind  the  ears,  until  such  time  as  by 
tho  general  treatment  jnst  indicated  the  powers  of  the 
system  arc  raised,  and  the  morbid  sensibility  removed, 

when  the  irritating-  applications  may  be  again  had  recourse I  to. 

7th. — Scrofulous  ophthalmia  tarsi.* 

Objective  symptoms. — The  eyeUds  are  at  their  borders 
somewhat  red  and  swollen,  and  the  eyelashes  are  loaded 
with  incrustations,  consisting  of  the  secretion  of  the 
Meibomian  glands,  and  of  that  of  tho  bulbs  of  the  eye- 

lashes, which  are  poured  out  in  increased  quantity,  espe- 
cially over  night,  so  that  the  eyelids  are  glued  together  in 

the  morning. 
The  palpebral  conjunctiva  is  found,  on  everting  the 

eyelids,  more  or  less  reddened  and  villous,  often  granular. 
There  is  occasionally  a  flow  of  tears,  which  fall  down 

over  the  cheek  and  cause  excoriation  of  it. 

When  the  incrusted  matter  is  removed  from  the  eye- 
lashes (the  manner  of  doing  which  is  laid  down  in  p.  79), 

small  vesicles,  or  pustules,  or  ulcers,  left  by  them,  are 
discovered  at  the  roots  of  the  hairs. 

Subjective  symptoms. — Of  these,  great  itching  at  the 
borders  and  angles  of  the  eyelids  is  the  most  marked ; 
indeed  so  much  so  as  to  have  originated  tho  opinion, 
which,  however,  is  quite  unfounded,  that  the  disease  is 
psora  or  itch  of  the  eyelids,  hence  the  name  psoropthalmy, 
which  has  been  given  to  it.  Besides  the  itching,  there  is 
heat  and  occasional  smarting. 

In  an  advanced  stage  of  the  disease,  the  eyelids  are 
much  thickened  and  nodulated  at  their  borders,  from 
hypertrophy  of  tho  tarsal  cartilage  and  enlargement  of 
the  glandular  structures  situated  there  (tylosis)  ;  the  eye- 

lashes are  found  scanty  (many  having  fallen  out  and  not 
been  reproduced,  or  succeeded  only  by  dwarfish  mis- 

directed ones  (pseudo-cilia)),  and  closely  surrounded  at 
their  roots  by  the  crusts  covering  the  ulcers  which  aro 
now  more  extensive. 

In  old  and  neglected  cases,  the  tarsal  border  comes  to 
form  one  with  tho  conjunctival  surface  in  consequence  of 
its  posterior  edge,  which,  in  the  natural  state,  forms  a 

Psorophthalmy,  tinea  ciliaris,  tinea  tarsi,  blepharitis  scrofu- 
losa,  &c. 
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well-marked  line  of  demarcation  between  the  two,  being 
rounded  off,  or  obliterated,  and  acquires,  like  the  con- 

junctiva, a  red  and  sarcomatous  appearance. 
In  such  cases,  the  eyelashes  have  perhaps  all,  or  mostly 

all,  fallen  out  {madarosis)  from  destruction  of  their  bulbs ; 
and,  as  no  Meibomian  secretion  can  be  pressed  out,  it 
would  soem  that  the  Meibomian  apertures  are  oblite- 

rated also. 

Along  with  this  state  of  the  eye,  which  is  called  blear- 

eye  or  lippitndo,  thero  may  bo*  some  degree  of  eversion from  contraction  of  the  excoriated  skin  of  the  eyelids. 
Tlio  subjects  of  this  form  of  ophthalmia  tarsi,  who  are 

generally  young  persons,  often  present  other  evidences  of 
the  scrofulous  constitution,  such  as  disordered  digestion, 
tumid  belly,  enlargements  of  the  glands  of  tho  neck,  cu- 

taneous eruptions,  sore  ears. 
Causes. — Tho  disease  is  seldom  primary,  but  is  generally 

a  soquola  of  somo  ophthalmia,  such  as  exanthematous, 
catarrhal,  scrofulo-catarrhal,  or  ophthalmia  neonatorum, 
or  it  arises  from  tho  spread  of  some  cutaneous  eruption  to 
the  borders  of  the  eyelids. 

Impure  air,  damp,  bad  die),  want  of  cleanliness,  and 
the  like,  at  the  same  time  that  they  cause  or  keep  up  the 

bad  slate  ol'  general  health,  aggravate  the  local  disease, and,  indeed,  added  to  neglect  or  bad  treatment,  aro  the 
principal  causes  w  hich  render  it  inveterate. 

Prognosis. — Except  in  cases  in  which  the  disease  has 
attained  the  development  above  described  as  lippitndo, 
the  prognosis,  though  on  the  whole  not  unfavourable, 
must  be  qualified  by  this,  that  the  cure  is  likely  to  be 
protracted.  Tho  supervention  of  puberty  has  in  general 
a  beneficial  effect  on  the  complaint. 

Treatment. — Being  frequently  connected  with  a  faulty 
state  of  the  constitution,  it  is  of  great  consequence  that 
attention  should  be  directed  to  the  general  health. 

The  employment  of  alteratives  and  purgatives  will  be 
found  useful  preliminaries.  The  state  of  the  skin  must 
also  be  looked  to,  and  antimonials  employed  if  necessary. 
Afterwards  tonics,  together  with  occasional  laxatives. 

The  diet  and  regimen  above  recommended  in  phlyc- 
tenular ophthalmia  (p.  197),  are  equally  indicated  here. 

The  first  point  in  the  local  treatment  is,  that  after  re- 
moving the  incrustations  from  the  borders  of  the  eyeHds, 

by  means  of  glycerine,  in  the  manner  above  directed,  to 
pluck  out  all  those  eyelashes  at  least  which  are  so  loose 
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as  to  yield  to  the  force  which  ran  be  exerted  by  means  of 
the  finger  and  thumb  grasping  them. 

This  being  done  as  often  as  is  necessary,  the  disease 
will,  in  a  great  proportion  of  cases,  subside  under  the  uso 
of  the  bicldoride  of  mercury  eye-water  (p.  81),  three 
times  a  day ;  and  the  application,  in  the  manner  above 
directed  (p.  84),  of  the  weak  red  precipitate  salve  (p.  85) 
to  the  borders  of  the  eyelids  at  bed-time. 

Mr.  Streatfeild  insists  on  the  importance  of  keeping 
the  eyelashes  closely  cut  during  the  treatment  of  the 
case. 

If  there  be  much  tenderness  and  irritability,  the  only 
local  application,  at  first,  should  bo  tepid  water  to  bathe 
the  eyes,  and  some  mild  ointment  applied  to  the  edges  of 
the  eyelids,  whenever  the  incrustations  are  removed  from 
the  eyelashes,  until  the  irritability  bo  relieved,  by  general 
treatment,  and  counter-irritation  behind  the  ears. 

Scarification  of  the  congested  palpebral  conjunctiva  is 
often  useful. 

In  cases  in  which  there  is  much  ulceration  at  the  roots 

of  the  eyelashes,  it  is  a  good  practice,  after  removing  the 
crusts  and  plucking  out  as  many  of  the  eyelashes  as  can 
be  done  without  subjecting  the  patient  to  any  great  pain, 
to  touch  the  ulcers  with  the  lunar  caustic  pencil.  This 
may  require  to  be  repeated  three  or  four  times  at  inter- 

vals of  a  few  days. 
After  this  the  use  of  the  eye-water  and  salve  is  to  be 

resumed. 

When  the  disease  has  become  inveterate,  any  further 
treatment  can  only  be  palliative.  It  should  consist  of 

the  occasional  use  of  Janin's  ointment  (p.  85),  and  the 
alum  lotion  (p.  80) ;  and,  when  circumstances  require 
it,  scarification  of  the  conjunctiva  and  blisters  behind  the 
ears. 

If,  as  is  often  found  in  cases  of  long  standing,  the  pal- 
pebral conjunctiva  is  granular,  great  benefit  is  derived 

from  repeatedly  scarifying  it,  and  thereafter  applying  the 
strong  red  precipitate  ointment  or  nitrate  of  silver  solu- 
tion. 

When  the  lower  eyelid,  and  with  it  tho  punctum  lacry- 
male,  are  somewhat  overted,  stillicidimn  lacrymarum 
aggravates  the  slate.  Under  such  circumstances,  the 
lower  canalicule  should  be  slit  up  from  the  everted  punc- 

tum laeryinalo  to  the  caruncle,  in  order  that  the  tears 
may  make  their  way  into  the  laciymal  sac. 
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Sth. — Hordeolum  or  stye. 

Stye,  as  is  well  known,  is  a  small  inflammatory  tun i<y 
at  the  edge  of  the  eyelid,  attended  with  more  or  less  hea 
and  pain,  and  going  on  to  suppuration.  It  is  of  a  furun 
cular  character.  When  the  abscess  bursts,  some  thic 
matter,  with  a  small  slough,  is  discharged ;  the  swellin 
then  subsides,  and  the  part  heals. 

Stye,  according  to  some,  is  abscess  of  the  Meibomian 
glands  ;  according  to  others,  it  has  its  seat  in  the  cellular 
tissue  at  tho  margin  of  tho  eyelid.  Again,  it  has  been 

suggested  that  it  has  its  seat  in  tho  capsule  and  glands  o" the  roots  of  the  eyelashes. 
Abscess  of  the  Meibomian  glands  does  occur,  and  gives 

riso  to  an  external  swelling  on  tho  edgo  of  the  eyelid  like 
a  stye,  but  on  everting  the  oyolid,  tho  affected  Meibomian 
gland  is  si  •en  distended  with  matter,  which  is  not  the  case 
in  stye.  There  can  be  no  doubt  that  tho  roots  of  the  eye- 

lashes are  involved  in  styo,  becauso  tho  hairs  at  the  part 
affected  fall  out,  and  when  we  pluck  them  out,  matter 
oozes  from  the  orifice. 

As  above  stated  (p.  184),  erysipelatous  ophthalmia  somo- 
timos  occurs  along  with  stye. 

Causes. — Those  most  subject  to  styo  are  generally  of  a 
scrofulous  constitution.  Derangement  of  tho  stomach  is 
a  common  exciting  cause. 

Treatment. — At  tho  very  commencement,  the  disease 
may  sometimes  be  arrested  by  an  emetic,  followed  bya 
laxative,  and  cold  applications  to  the  eyo,  or  by  touching 
tho  inflammatory  swelling  with  caustic.  If,  however, 
tho  disease  has  already  made  progress,  warm  applications 
to  promote  suppuration  are  to  be  had  recourse  to.  It  is 
in  general  better  to  allow  the  abscess  to  hurst  of  itself, 
but  when  it  is  mature,  and  occasions  much  uneasiness, 
relief  will  bo  obtained  from  puncturing  it. 

Dr.  Zeis,  who  is  the  author  of  the  opinion  that  the 
proper  seat  of  stye  is  the  capsule  and  glands  of  the  roots 
of  the  eyelashes,  recommends  plucking  out  the  eye- 

lashes at  once  at  the  part  affected.  By  this  practice,  the 
disease  is  arrested  or  much  mitigated.  As  the  eyelashes 
fall  out  at  any  rate,  there  can  be  no  objection  on  the 
sc. ire  of  saving  the  eyelashes;  besides,  they  are  speedily 
reproduced. 

To  prevent  the  recurrence  of  the  disease,  attention 
must  of  course  be  directed  to  that  state  of  general  health 
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I  id  those  occasional  influences  ou  which  it  appears  to 
upend. 

;:  '9th. — Inflammation  and  abscess  of  the  Meibomian  (/lands. ID- 
il  Inflammation  and  abscess  of  the  Meibomian  glands 

D»  imulate,  as  already  said,  the  appearance  of  styo  exter- 
illy ;  but  tho  disease  is  of  rarer  occurrence,  and  its 

ajftature  is  recognised  on  everting  the  eyelid,  when  the 
in  ejected  gland  or  glands  are  seen,  through  tho  conjunc- 
ealva,  turgid  with  yellow  matter,  which,  perhaps,  may  be 
oil  iade  by  pressure  to  ooze  out  of  the  corresponding  aper- 
|-ires  at  tho  border  of  the  eyelid. 

-,|  By  a  touch  with  the  point  of  tho  lancet,  the  turgid 
ipl  land  is  opened  and  the  matter  evacuated. 

10th. — Syphilitic  affections  of  the  eyelids. 

^\  Syphilitic  ulceration,  sometimes  primary,  more  com- 
ttl  lonly  secondaiy,  sometimes  affects  the  eyelids  either  at 
I 1  heir  border,  or  on  their  external  or  internal  surface  ;  in 

■  ■he  one  case,  goiug  on  to  destroy  the  whole  thickness  of 
■I' he  lid,  in  the  other  case  producing  a  deep  and  foul  exca- 
I  ation. 

1 1  As  syphilitic  ulceration  goes  on  in  spite  of  ordinary  local 
I  pplications,  it  is  of  importance  to  distinguish  the  nature 
|  t  the  case,  in  order  that  by  the  timely  employment  of 

I  *  '.-eatment  for  the  constitutional  affection,  the  progress  of 
1 1,  he  ulceration  may  be  arrested. 
■  I  This  having  taken  place,  the  next  point  in  the  treat- 
l  ient  is,  so  to  direct  the  cicatrization,  that  deformity  of 
f  le  eyelid  may  be  as  far  as  230ssible  prevented. 

A  man,  aet.  28.  Admitted  Aug.  30.  Contracted  syphilis 
I  3ur  years  ago,  for  which  ho  was  treated  and  dismissed  as 
I  ureel  seven  months  since. 

xVbout  three  weeks  ago  a  small  painful  swelling  formed 
1  n  the  lower  eyelid  (right  side)  towards  the  inner  corner. 

At  present  there  is  ulceration  all  along  the  edge  of  the 
I  Dwer  eyelid  where  the  eyelashes  are  implanted.  The 
ipper  eyelid  is  not  ulcerated,  but  both  it  and  the  lower 

I  re  very  cedematous  and  red.  The  conjunctiva  of  both 
jl  yelids  is  very  red  and  much  thickened, — that  of  the 
I  ower  eyelid  especially  so.  There  is  some  serous  effusion 
if  mder  the  ocular  conjunctiva  at  the  lower  part. 

To  take  iodide  of  potassium  (gr.  iij.)  in  decoction  of 
I  arsaparilla. 
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Sept.  2nd.— (Edema  of  the  lower  eyelid  gone,  that 

the  upper  eyelid  less.    Ulceration  of  the  lower  eyel  '■}. much  the  same. 
To  continue  the  iodide.  Solution  of  the  nitrate  of  silvc 

gr.  iv. — 3j.  dropped  into  the  oye.    The  red  precipita 
ointment  (gr.  iij. — gj.)  to  be  applied  to  the  ulcerated  ed|  I, 
of  the  eyelid  at  bed-time. 

4th. — The  ulceration  along  the  edge  of  the  lower  ey> 
lid  has  begun  to  cicatrize.    (Edema  of  the  tarsal  edge 
upper  eyelid  continues.    Repeated  the  nitrate  of  silvi 
drops.    To  continue  the  iodide. 

9th. — Cicatrization  all  along  the  edge  of  the  lower  ey<  bt 

lid  almost  complete.  Conjunctiva  of  lower  eyelid  s'ti  ,\< rod  and  spongy-looking.  Still  some  oedema  of  upper  ey<  n 
lid.    To  continue  the  iodide  and  sarsaparilla. 

21st. — Has  not  been  hero  since  last  report,  and  hi 
therefore  had  no  medicine  for  some  days. 

The  lower  ej'olid  is  now  quite  healed.  The  upper  ey( 
lid  is  still  oedomatous,  and  on  examining  its  conjunctivs 
surface,  thoro  is  seen  a  large  ulcerated  spot,  covered  wit 
yellow  puro-lymph.  Applied  the  nitrato  of  silver  sok 
ti'ui  to  (his.    'I'o  continue  the  mixture. 

28th. — Tho  ulcer  on  the  conjunctiva  of  the  upper  eyeb 
much  less.    Repeated  tho  application  of  tho  nitrate 
silver  solution.    To  continue  tho  mixture. 

Nov.  4th. — The  ulcer  on  tho  inner  surface  of  the  upp« 

eyelid  has  almost  disappeared.  To  continue  the  iodic1 anil  sarsaparilla. 
A  woman,  rot.  28.  About  fourteen  months  ago  had  a 

eruption  of  red  spots  all  over  tho  body,  and  two  month 
after  that,  an  ulcer  broke  out  on  the  left  leg,  a  little  belo1 
tho  knee ;  this  continued  for  four  months.  About  th 
end  of  the  following  December,  a  small  tumour  appeare 
on  the  upper  eyelid,  like  a  stye ;  shortly  after  this  th 
ulcer  of  the  leg  healed,  and  ulceration  of  both  eyelids  e: 
tended  itself.  At  present  there  is  some  swelbng  an 
ulceration  of  the  upper  eyebd  towards  the  outer  angL 
The  whole  tarsal  edge  of  the  lower  eyelid  from  near  thi 
punctum  to  the  outer  corner  is  destroyed  by  ulceratio: 
The  skin  of  the  lower  eyelid  for  about  one-twentieth 
One-tenth  of  an  inch  from  what  remains  of  the  tarsal  edg 
of  the  lid  is  ulcerated.  Three  grains  of  the  iodide  of  po 
tassium,  with  decoction  of  sarsaparilla,  were  ordered  t| 
be  taken  three  times  a  day,  and  the  four-grain  nitrate  o 
silver  solution  to  be  dropped  into  the  eye,  and  applied  t« 

b 
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.(  ne  ulcerated  surface  occasionally.  After  a  month's  con- 
rei  anuance  of  this  treatment,  cicatrization  along  the  edge 

ff  the  eyelid  was  completed.  The  patient  no  longer 
T(  tsperienced  any  distress  from  the  eye  in  moving  it,  as 
;i  iae  used  to  do.    The  mixture  was  continued,  and  the 

•reak  red  precipitate  ointment  ordered  to  be  applied  to 
iae  eyebds.    In  another  month  the  eye  was  quite  well, 
und  the  patient  was  discharged  cured. 

In  the  cases  of  infants  affected  with  syphilis,  above  re- 
■srred  to  (pp.  180 — 225),  in  which  the  eyelids  and  other 
warts  of  the  face  and  body  are  covered  with  an  eruption  of 

■v-  lat  broad  pustules,  which  break,  scab,  and  spread;  the 
*  eneral  treatment  should  consist  of  minute  doses  of  calo- 

f-  nel,  one-half  grain,  or  hydrargyrum  cum  creta  one  or 
wo  grains,  thi'ee  times  a  day;  and  the  local  treatment  in 
he  application  to  the  edges  of  the  eyehds,  of  the  weak 

•ed  precipitate  ointment. 
;v> 
iv;     Some  time  ago  my  colleague,  Mr.   Berkeley  Hill, 
iJ  ;  Drought  under  my  notice  a  man  with  syphilitic  tubercles 

on  the  skin  in  the  region  of  his  right  eye,  which  had  been 

'  :ontracted  in  the  following  manner.  The  man  received 
i  blow,  causing  abrasion  of  the  skin.  With  a  view  to  pre- 

vent discolouration  and  swelling,  a  friend  sucked  the  part. 
\  After  that  the  disease  presented  itself.    On  examination 

«  of  the  mouth  of  this  friend,  Air.  B.  H.  discovered  secon- 
liary  soft  sores,  from  which  inoculation  bad  taken  place. 
[The  man  who  was  inoculated,  it  should  be  stated,  had, 

j  (besides  the  tubercles  on  his  face,  a  coppery  roseolar  rash 
•  over  the  forehead  and  body,  but  never  any  sore  on  the 
Denis;  whereas  the  friend  who  inoculated  him,  had  pre- 

*  viously  had  chancre. 
it 

■Section  IT. — Abnormal  Position  of  the  Eyelids,  De- 
terioration or  Loss  of  Substance  of  the  Eyelids, 

Misdirection  of  the  Eyelashes,  Irregularity  and 
Loss  of  Movements  of  the  Eyelids,  etc. 

ectropium  or  eversion  of  the  eyelids. 

In  echopium  the  eyelid  is  drawn  away  from  the  eye- 
ball, its  conjunctival  surface  turned  out,  and  its  ciliary 
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margin  displaced.  The  eyeball  being  thus  deprived 
the  protection  of  the  eyelid,  is  exposed  to  constant  irrit 

tion,  by  which  a  chronic  conjunctivitis  is  kept  up,  we~ 
ening  the  eye,  and  giving  rise  to  specks  and  vaseulari 
of  the  cornea.  In  some  bad  cases,  repeated  attacks 
acute  inflammation  may  lead  at  last  to  destruction  of  t1 
eyeball.  The  conjunctiva  of  tho  everted  eyelid  presen 

moro  or  less  of  a  villous  or  sarcomatous  appearance ;  a" 
when  it  is  the  lower  eyelid  which  is  the  seat  of  the  di 
ease,  there  is  usually  stillieidium.  lacrymarum.  To  the 
accompaniments  of  ectropium  are  to  be  added  a  distres 
ing  sensation  of  cold  in  the  eye,  and  very  disagreeab 
disfigurement. 

Ectropium  occurs  in  different  degrees,  and  depends  o 
different  causes.  If  more  frequently  affects  the  low 
than  tho  upper  eyelid.    Sometimes  both  are  everted. 

1st. — Ectropium  from  excoriation  and  contraction  of  the  ski 
of  the  ei/elid,  tor/ether  with  a  thickened  and  sarcomata' 
state  of  the  conjunctiva. 

It  is  almost  always  tho  lower  eyelid  which  is  the  se 
of  this,  tho  simplest  and  most  common  form  of  ectropiur 
Tho  displacement  is  usually  the  result  of  some  chroni 
inflammation  of  the  conjunctiva,  or  ophthalmia  tarsi,  i 
which  tho  skin  of  tho  eyelid  and  cheek  becomes  excori 
ated  and  contracted.  The  lacrymal  papilla  and  punctu 
being  at  the  same  time  everted,  there  is  stillieidium  lacry 
marum,  which  keeps  up  and  aggravates  the  contractio 
of  the  skin  on  the  one  hand,  and  tho  thickened  an 
detruded  stato  of  tho  conjunctiva  on  the  other. 

In  old  persons,  the  relaxation  of  the  tarsus  and  th 
thickened  and  sarcomatous  state  of  the  conjunctiva,  see 
to  operate  more  frequently  in  the  production  of  eversio 
than  any  contraction  of  the  skin.  In  consequence  o 
chronic  catarrhal  ophthalmia,  the  angles  of  the  eyelid 
being  eroded,  the  tarsus  relaxed,  and  the  conjunctiva  a 
the  same  time  rendered  thickened  and  sarcomatous,  th 

eyelid  falls  away  from  the  eyeball  and  becomes  everted 

and  while  the  contraction  of  the  orbicularis  muscle  ten " 
to  augment  the  eversion,  this  becomes  more  and  mor 
confirmed,  principally  by  the  increase  of  the  thickene 
and  sarcomatous  state  of  the  conjunctiva,  and  by  the  gra 
dual  accommodation  of  the  eyelid  to  its  changed  position 
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By  long  exposure,  the  epithelium  of  the  everted  con- 
,  uunctiva  assumes  in  a  great  degree  the  characters  of 
*  uuticle  ;  so  that  the  conjunctiva  hecomes  callous,  and  can 
''  .  iow  bear,  without  inconvenience,  the  contact  of  external 
s  >oodies,  which  before  caused  irritation,  and  even  gave  rise 
"  BO  bleeding. 
*  Treatment. — The  first  thing  to  be  done  is  to  relieve  the 

"itillicidium  lacrymarurn  by  slitting  up  the  lower  cana- 
iicule  from  the  everted  punctum  to  near  its  entrance  into 

-■■  lite  sac. 
As  in  the  form  of  ectropiurn  just  described,  there  is  no 

:  ictual  loss  of  the  skin  of  the  eyelid,  as  the  contraction  of 
tit  is  in  general  not  very  considerable,  and  as  the  sarco- 

0  imatous  state  of  the  conjunctiva,  together  with  the  relax - 
Wt  ration  of  the  tarsus  of  the  affected  lid,  have  a  large  share 

'  in  keeping  up  the  eversion,  means  calculated  to  produce 
contraction  of  the  conjunctiva,  either  alone  or  in  combi- 

.    nation  with  means  calculated  to  shorten  the  transversely 
elongated  tarsus,  will  in  general  be  found  sufficient  to 
restore  the  eyelid  to  its  natural  position. 

To  produce  contraction  of  the  morbid  conjunctiva,  the 
repeated  application  to  its  surface  of  the  lunar  caustic 

a  pencil  is  the  most  convenient  method.  The  eyelid  being 
ffi  everted  still  more  by  traction  on  the  neighbouring  skin, 
Hi  the  caustic  is  to  be  jjencilled  on  the  conjunctiva  in  a  cli- 
ii  rection  from  one  angle  of  the  eye  to  the  other,  parallel 
r  ;  to,  but  at  a  little  distance  from,  the  ciliary  margin  of  the 
m  .  eyelid.  After  the  application  of  the  caustic,  the  part  is 
y  ;  to  be  wiped  with  a  bit  of  lint,  and  then  pencilled  with 
01  •  sweet  oil.  It  is  often  advantageous  to  scarify  the  con- 
1  j  junctiva  before  applying  the  caustic.    The  cauterization 

i  may  be  repeated  in  the  course  of  three  or  four  days. 
!•  '  Instead  of  lunar  caustic,  strong  sulphuric  acid  has  been 
a    recommended  for  the  cauterization  of  the  conjunctiva. 

1  It  is  applied  by  means  of  a  pencil  of  wood  or  bone,  care 
being  had  in  dipping  the  pencil  into  the  acid  that  it  do 
not  take  up  so  much  as  to  form  a  drop  hanging  at  its 
point.    The  lunar  caustic,  however,  deserves  the  prefer- 

ence in  general ;  and  when  it  is  found  insufficient  to 
effect  the  desired  object,  it  is  better  to  have  recourse  to 
the  excision  of  an  elliptical  shaped  piece  of  the  thickened  and 
sarcomatous  conjunctiva,  -parallel  to  the  ciliary  margin  of  the 
eyelid. 

To  effect  this,  the  eyelid  being  drawn  as  much  as  pos- 
•  sible  away  from  the  eyeball  by  traction  on  the  neighbour- 
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ing  skin,  the  diseased  conjunctiva  is  to  be  pinched  u' 
with  a  forceps,  and  the  piece  snipped  off  with  curve' 
scissors.  The  piece  removed  must  be  of  such  a  breadtl 
as  appears  sufficient,  in  order  that  when  cicatiization  if 
complete,  the  contraction  of  the  conjunctiva  may  be 
neither  so  much  as  to  invert  the  eyelid,  nor  so  little  as 
still  to  leave  some  degree  of  eversion. 

After  cauterization  or  oxcision  of  the  conjunctiva,  it  is 
well  to  keep  the  lid  in  its  proper  place  by  means  of  strips 
of  plaister  and  a  compress  and  bandage. 

When  there  is  evident  transverse  elongation  of  the 
tarsus,  the  excision  of  a  wedge-shaped  piece  out  of  the  wholi 
substance  of  the  eyelid,  as  first  practised  by  Sir  Willia: 
Adams,  may,  either  alone,  or  in  combination  with  one  01 
othor  of  the  means  above  mentioned,  be  necessary  to  re- 
store  the  eyelid  to  its  natural  position.  The  base  of  th 
wedge-shaped  pieco  oxciscd  corresponds  to  the  ciliar 
margin  of  tho  eyelid,  and  must  be  of  such  a  breadth  a 
will  restore  that  margin  to  its  proper  length.  The  excr 
sion  should  bo  porformed  rather  towards  tho  external 
Canthufi  than  in  the  middle  of  the  eyelid. 

The  breadth  of  tho  pioce  necessary  to  be  excised  bein; 
duly  calculated,  tho  eyobd  is  to  be  seized  hold  of  at  tin 

Fig.  145. 

place  with  a  forceps,  and  drawn  from  the  eyeball.  Then 
with  a  pair  of  strong  straight  scissors,  the  surgeon  cute 
out  the  piece  at  two  strokes,  the  first  being  made  on  the) 
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left-hand  t-.'i'b:  of  the  i'lw.yti,  nut]  {)»■■  weeond  on  the  right- huiA  t-.At;.  After  the  f.xr.uaOQ  Ot  ttw  piece,  the  tJtAlA  iX 

Uj  he  restored  to  Um  proper  Jpomtion,  and  tlie  edge*  of  the 
Wound  united  hy  the  harelip  Huture. 

The  pin*  are  to  l*s  inserted  ami  brought  out  at  borne 
dfatance,  about  one-tenth  of  an  ineh,  from  the  edge*  of 

the  (TOuild,  and  mutt  UOt  implicate  the  conjunctiva.  Ihe 

Fr;.  1«. 

first  pin  introduced  HhonM  bo  clo*e  to  the  ciliary  margin 
of  the  li'J,  ifi  order  to  ineore  evennes*  at  thi*  place. 

JjSV.iiy,  til<;  eyelid  i#  to  be  supported  by  Ktl'ipij  of  pki*V.'.? 
and  a  compros*  and  bandage. 

2nd. — Tktropium  from  wntradUm  of  the  tkf/n  in  contequtnu 
of  KwitrvM,  lire. 

Ectropion!  from  the  contraction  of  the  (skin  which  take* 
place  in  congruence  of  cicatrization,  an  often  affect*  the 
one  eyelid  a*  tno  other,  and  sometime*  both,  they  being 
equally  exposed  to  the  wound*,  borne,  ihicpnaca  arid 
ulceration*,  by  which  the  *kin  and  subcutaneous  cellu- 

lar tissue  of  the  eyelids  are  liable  to  be  destroyed  to  a 
greater  or  less  ex  ton  t.  Jn  oases  in  which  the  injury  of 
the  skin  by  burn,  wound,  or  oilier  cause,  has  been  at  the 
outer  angle,  thie,  together  with  the  outor  part  of  both 
eyelids,  u  everted. 

In  the  form  of  eetropium  now  under  consideration,  the 
aversion  is  generally  very  complete,  sometimes  indeed  to 8  8 
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so  great  a  degree  that  the  ciliary  horder  of  the  eyelid, 
very  much  elongated,  is  drawn  down  upon  the  cheek  or 
up  to  the  eyebrow,  as  the  case  may  be.  Ectropium  of 
the  upper  eyelid  it  is  obvious  leaves  the  eyeball  much 
more  exposed  than  ecti'opium  of  the  lower  eyelid. 

Treatment. — This  form  of  ectropium  has  exercised  the 
operative  ingenuity  of  surgeons  from  a  very  early  period, 
but  it  is  recently  only  that  much  success  has  been 
achieved.  Beer,  writing  so  late  as  1817,  discusses  this 
form  of  ectropium  in  a  section  entitled,  "  Of  the  incurable 
diseases  consequent  to  the  ophthalmicc." 

The  operation  described  by  Celsus  for  lagophthahnus,  or 
shortening  of  the  upper  eyelid,  consisted  in  making  a  semi- 

lunar incision  through  the  contracted  integuments  of  the 

eyelid  "  paulum  infra  supercilium  cornubus  ejus 
deorsum  spectantibus."  The  eyelid  being  set  free  by  the 
incision,  was  brought  into  its  natural  position,  and  an 
attempt  made  to  heal  tho  wound  thus  left  by  a  broad 
cicatrice.  For  ectropium  of  the  lower  eyelid,  he  recom- 

monds  a  similar  operation,  "  plagae  tantum,"  he  says, 
"  comua  ad  maxillas,  non  ad  oculum  convertenda  sunt." 

This  operation,  which  indeed  Celsus  recommends  only 
when  the  loss  of  skin  is  inconsiderable,*  has  been  per- 

formed over  and  over  again,  but  it  has  always  been  found 
that  the  cicatrico  gradually  contracted  until  the  eversion 
was  as  bad  or  worse  than  before. 

Professor  Chelius  of  Heidelberg  has  somewhat  modified 
the  above  operation,  and  says  tho  results  he  has  thereby 
obtained  have  been,  even  in  cases  of  veiy  considerable 
shortening  of  the  skin  of  the  eyelid,  successful  beyond 
expectation. 

Chelius's  operation. — An  incision  is  made  along  the 
whole  breadth  of  the  eyelid,  and  as  near  its  tarsal  edge  as 
possible,  through  the  skin.  The  edges  of  the  wound  are 
to  be  dissected  from  the  cellular  tissue,  so  far  that  all 
tension  of  the  skin  may  be  removed,  and  the  eyelid  admit 
of  being  readily  brought  into  its  natural  position.  The 
fibres  of  the  orbicularis  are  then  to  be  divided  by  several 

vertical  incisions.  "When  the  replacement  of  the  eyelid 
is  opposed  by  a  considerable  tumefaction  of  the  conjunc- 

tiva, a  portion  of  this  membrane  is  to  be  removed  by  the 
scissors  and  knife,  and  the  external  commissure  of  the 

*  He  acknowledges  that  when 
id  restituere  curatio  potest." 

nimium  palpelra;  deest,  nulla 
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eyelids  slit  up,  to  the  extent  of  some  lines,  in  a  horizontal 
direction.  After  this,  two  loops  of  thread  are  to  be  drawn 
through  the  skin  by  means  of  curved  needles,  near  the 
tarsal  edge  of  the  eyelid,  but  without  wounding  the 
tarsus.  These  threads  are  to  be  fastened  by  sticking- 
plaister  to  the  cheek,  if  the  upper  eyelid  be  the  subject  of 
operation,  to  the  forehead  in  the  contrary  case,  so  that 
the  eyelid  operated  on  may  be  retained  in  its  natural  po- 

sition. The  wound  of  the  eyelid,  and  the  wound  at  the 
angle  of  the  eye,  are  covered  with  charpie,  which  is 
to  be  retained  in  position  by  strips  of  plaister,  without 
any  other  dressing.  In  the  course  of  the  after-treat- 

ment, nothing  but  charpie,  dry  or  smeared  with  some 
mild  cerate,  is  to  be  applied.  The  touching  of  the  parts 
with  lunar  caustic,  even  when  the  granulations  rise  above 
the  edges  of  the  wound,  is  to  be  especially  avoided,  as 
contraction  of  the  cicatrice  is  thereby  very  much  pro- 
moted. 

To  the  separation  of  unnatural  adhesions  or  divisions  of 
the  contracted  skin,  and  the  extirpation  of  a  portion  of 
the  everted  and  sarcomatous  conjunctiva,  as  described  in 
the  preceding  method,  may  be  added,  when  there  is  much 

transverse  elongation  of  the  tarsus,  Adam's  excision  of  a 
wedge-shaped  portion  of  the  whole  thickness  of  the  eye- 

lid, as  above  described.  Here  it  may  be  remarked,  that 
as,  in  the  cases  under  consideration,  the  skin  is  much 
shortened,  it  is  necessary  in  performing  the  excision  to 
make  use  of  a  small  scalpel  instead  of  scissors. 

The  Author's  operation. — The  following  operation  I  per- 
formed with  success  in  eversion  and  shortening  of  the 

upper  eyelid,  from  contraction  of  the  skin  consequent  to 
a  burn.  The  peculiarity  of  the  plan  consists  in  the  fol- 

lowing particulars  : — The  eyelid  is  set  free  by  incisions 
made  in  such  a  way,  that  when  the  eyelid  is  brought 
back  into  its  natural  position,  the  gap  which  is  left  may 
be  closed  by  bringing  its  edges  together  by  suture,  and 
thus  obtaining  immediate  union.  Unlike  the  Celsian 
operation,  the  narrower  the  cicatrice  the  more  secure  the 
result.  The  flap  of  skin  embraced  by  the  incisions  is  not 
separated  from  the  subjacent  parts;  but  advantage  being 
taken  of  the  looseness  of  the  subcutaneous  cellular  tissue, 
the  flap  is  pressed  downwards,  and  thus  the  eyelid  is  set 
free.  The  success  of  the  operation  depends  very  much  on 
the  looseness  of  the  cellular  tissue.  For  some  days  before s  s  2 
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the  operation,  therefore,  the  skin  should  bo  moved  up 
and  down  in  order  to  render  the  cellular  tissue  more 
yielding. 

A  description  of  the  operation  is  comprehended  in  the 
following  case : — A  woman,  aged  twenty-four,  had  her 
face  much  scarred.  Both  eyeballs  were  quite  exposed, 
on  account  of  shortening  and  eversion  of  the  upper  eye- 

lids. On  the  left  side  the  eversion  of  the  upper  eyelid 
was  not  so  great  as  on  the  right.  On  this  side  the 
ciliary  margin  of  the  tarsal  cartilage  corresponded  to 
the  edge  of  the  orbit,  and  the  opposite  margin  of  the 
cartilage  occupied  the  usual  position  of  the  ciliary  mar- 

gin ;  so  that  when  an  attempt  was  made  to  close  the 
right  eye,  it  was  the  orbital  margin  of  the  tarsal  cartilage 
which  was  pressed  clown.  There  was  some  degree  of 
shortening  and  eversion  of  the  left  lower  eyebd.  The 
patient  saw  very  well  with  the  right  eye ;  but  with  the 
left,  on  account  of  opacity  of  the  cornea,  she  did  not  see 
well  enough  to  recognise  a  person.  At  the  ago  of  one 
year  and  three  months  she  fell  into  the  fire,  and  had  her 
face  severely  burned,  which  was  the  cause  of  the  state 
above  described. 

Two  years  before  coming  under  my  care,  she  had  an 
operation  performed  on  the  left  eye,  and  derived  advan- 

tage from  it.  It  is  probable,  however,  that  the  eversion 
only  had  been  lessened  by  the  operation,  for  the  shorten- 

ing of  the  upper  eyelid  was  still  very  great. 
I  operated  on  the  left  upper  eyebd  first.  Two  con- 

verging incisions  were  made  through  the  skin,  from 
over  the  angles  of  the  eye  upwards  to  a  pomt  where 
they  met,  somewhat  more  than  an  bach  from  the  adhe- 

rent ciliary  margin  of  the  eyelid.  By  pressing  down 
the  triangular  flap  thus  made,  and  cutting  all  oppos- 

ing bridles  of  cellular  tissue,  but  without  separating 
the  flap  from  the  subjacent  parts,  I  was  able  to  bring 
down  the  eyebd  nearly  into  its  natural  situation,  by  the 
mere  stretching  of  the  subjacent  cellular  tissue.  A 
piece  of  the  everted  conjunctiva  was  snipped  off.  The 
edges  of  the  gap  left  by  the  drawing  down  of  the  flap 
were  now  brought  together  by  suture,  and  the  eyebd 
was  retained  in  its  proper  place  by  plaisters,  compress, 
and  bandage. 
During  tho  healing  of  tho  wound,  a  small  piece  of 

the  apex  of  tho  flap,  which  had  been  somewhat  sepa- 
rated from  the  adjacent  parts,  sloughed.    In  a  month, 
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healing  had  taken  place,  and  the  oversion  completely 
cured.  The  cicatrice  where  the  part  had  sloughed  was 
pretty  broad.  When  the  bandages  were  first  left  off,  tho 
eyelid  was  so  elongated,  that  if  the  lower  eyelid  had 
not  also  been  shortened,  the  eye  would  have  been  en- 

tirely covered.  After  leaving  off  the  bandages  some 
shortening  took  place,  from  contraction  not  of  the  cica- 

trice, but  of  the  skin.  Being  no  longer  on  the  stretch, 
the  skin  assumed,  as  it  contracted,  more  of  its  natural 

appearance. 
The  right  upper  eyelid  was  next  operated  upon.  Tho 

incisions  were  made  in  a  similar  manner  (Fig.  147, 
page  (i28),  except  that  they  did  not  meet  in  a  point,  a 
spaco  being  left  between  their  extremities  to  the  extent 
of  about  one-sixth  of  an  inch,  which  was  divided  by  a 
transverse  cut. 
By  tho  stretching  of  tho  subjacent  cellular  tissue,  I 

succeeded  in  drawing  down  tho  Hap,  and  thus  elongated 
the  eyelid  so  much  that  it  covered  the  eye  entirely ;  but 
in  consequence  of  tho  long-continued  displacement  of  the 
tarsal  cartilage,  the  ciliary  margin  of  it  did  not  come  into 
contact  with  tho  eyeball.  I  did  not  interfere  with  this 
state  of  parts,  by  attempting  any  transverse  shortening 
of  tho  lid,  but  a  piece  of  the  overtcd  conjunctiva  was 
romoved,  and  with  it  a  bit  of  the  tarsal  cartilage.  From 
tho  surfaco  of  this  wound  thero  sprang  out  a  small  soft 
fungus,  which  was  cut  off  with  the  scissors,  and  the  root 
touched  with  tho  lunar  caustic  pencil. 

Tho  above  operation  has  been  repeated  by  M.  A.  Berard, 
without  success  ;  and  by  M.  Volpeau,  successfully  in  one 
case,  and  unsuccessfully  in  another,  in  which  erysipelas 
came  on. 

Tarsoi-aphia. — It  has  been  mentioned,  that  it  some- 
times happens  that,  from  bad  cicatrices,  the  skin  of  tho 

temple  is  much  contracted,  and  the  external  commis- 
sure, together  with  the  other  parts  of  the  Hds,  everted 

in  consequence.  In  such  a  case,  Walther  excised  the 
tarsal  edges  of  both  eyeUds  where  they  were  everted, 
together  with  the  commissure  and  a  triangular  piece  of 

the  neighbom-ing  integument  of  the  temple,  the  baso 
being  towards  the  eye,  and  the  apex  towards  the  ear 
(Fig.  149).  He  then  united  the  edges  of  the  wound  by 
two  sutures ;  and  the  eversion  was  by  this  tarsoraplria 
cured.    (Fig.  150). 

In  similar  cases,  but  with  more  complete  eversion  of 
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both  eyelids,  Dieffenbach  made  to  the  above  proceed- 

in"  of  Walther  the  following  additions.    After  the  exci- 

Fio.  149. 

sion  of  the  triangular  piece  from  the  outer  canthus,  a 
curved  incision  was  carried  above  the  supra-orbital  arch  ; 
and  another,  below  the  lower  margin  of  the  orbit,  and 

Fio.  150. 

towards  the  nose.  The  two  crescentic  flaps  were  then 
raised ;  and,  after  closing  the  wound  in  the  temple,  they 
wore  adapted  as  new  lids  to  the  remaining  conjunctiva. 
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3rd. — Edropium  from  caries  of  the  orbit. 

When  eotropium  is  complicated  with  caries  of  tho  mar- 
gin of  the  orbit,  nothing  in  the  way  of  operation  in  refer- 

ence to  tho  ectropium  should  bo  attempted,  until  tho 

Fin.  151. 

diseaso  of  tho  bono  is  cured.  Then,  it  will  generally  be 
necessary,  on  account  of  tho  extent  to  which  the  skin  of 
tho  eyelid  has  suffered  from  tho  carious  suppuration  and 

ulceration,  to  have  recourse  to  transposition  of  tbo  neigh- 
bouring skin,  according  to  some  one  of  the  operations 

above  described,  or  to  transplantation.     It,  however, 
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I  jmetimos  happens,  that,  though  the  aversion  is  consi- 
erable,  a  very  small  part  of  the  skin  only  is  drawn  into 

Lie  cicatrice,  whilst  the  surrounding  skin,  still  pretty 

I  ealthy,  is  puckered.    In  a  case  of  this  kind,  Dr.  Amnion 
bxrounded  the  adherent  part  of  the  skin  by  an  incision. 

Leaving  it  on  the  bone,  he  detached  tho  neighbouring 
I  itegunients  all  round,  to  such  an  extent  that  tho  lid 
ras  set  at  liberty,  and  the  patient  could  shut  the  eye. 
le  then  closed  the  external  wound  over  the  old  cicatrice. 

:  he  lid  was  in  this  way  elongated,  a  scarcely  observablo 
|car  remained,  and  the  disagreeable  depression  at  the  edge 
I  f  the  orbit  was  no  longer  in  view. 

In  performing  this  operation,  the  surfaco  of  the  piece 
1  f  skin  left  adherent  to  the  bone  ought  to  be  shaved  off, 

o  as  to  make  the  bottom  of  the  wound  raw. 
In  such  a  case,  in  which  the  adherent  skin  still  retained 

ome  thickness,  I  have,  by  subcutaneous  section,  de- 
ached  it  from  its  morbid  connection  with  the  bono,  and 
bus  restored  tho  eyelid  nearly  to  its  natural  position. 

4th. — Transplantation  of  si- in  as  a  means  of  supplying  a 
deficiency  of  the  eyelids. 

Transplantation  of  a  flap  of  shin  according  to  the  Indian 
I  aethod. — When,  after  the  separation  of  unnatural  adhe- 
I  ions,  the  extirpation  of  a  cicatrice,  or  the  division  of  the 
imply  contracted  skin,  the  gap  left  by  the  reinstatement 
if  the  eyelid  in  its  natural  position  is  very  considerable, 

:  .ttempts  have  been  made  to  transplant  a  portion  of  skin 
I  rom  some  neighbouring  part  into  it.    The  flap  of  skin. 
I  o  be  transplanted  is  usually  taken  from  the  temple  when 
he  upper  eyelid  is  the  subject  of  operation, — from  tho 

I  ;heek  in  the  case  of  the  lower  eyelid,  and  is  made  of  a 
brm  corresponding  with  the  gap,  but  of  a  size  consi- 
lerably  larger,  in  order  to  allow  for  the  contraction  which 
lubsequently  takes  place.    The  flap,  previously  measured 
ind  traced  in  outline,  is  raised  by  dissection,  along  with 

[  is  much  of  the  subjacent  cellular  tissue  as  possible,  but 
I  s  still  left  in  connection  with  the  body  by  a  slip  as  broad 

it  least  as  itself.    After  all  bleeding  has  ceased,  and  after 

•emoving  any  clotted  blood  that  may  be  in  the  gap  in 
ho  eyelid,  or  adhering  to  tho  flap,  tho  latter  is  to  bo  so 

I  ransposed  that  it  may  be  adjusted  to  tho  former,  with 
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the  edges  of  which  it  is  to  he  fixed  hy  stitches,  strips  c 
plaister,  and  bandage.  The  wound  in  the  temple  c 
cheek  whence  the  flap  was  removed  is  to  be  closed  b 
bringing  its  edges  together,  with  stitches  if  possible,  : 

Fig.  153. 

not,  it  is  to  bo  allowed  to  granulate  and  heal  in  the  ordi- 
nary way. 

The  operation  by  transplantation  of  the  skin  has,  in  th 
hands  of  the  late  Dr.  Fricke,  of  Hamburg,  who  firs: 
performed  it,  Dr.  Mackenzie,  and  others,  been  crownec 
with  success,  but  in  several  cases  it  has  failed. 

Transplantation  of  a  flap  of  shin  according  to  the  Italiar 
or  Taliacotian  method. — Five  years  ago  my  friend  Dr, 
J.  C.  Gumming  introduced  a  gentleman  to  me,  for  con 
sulfation  respecting  the  state  of  his  right  eye. 

The  whole  substance  of  the  upper  eyelid — skin,  tarsal 
cartilage,  and  conjunctiva — had  been  destroyed  byulcera 
tion  to  the  extent  of  two-thirds  next  the  temple.  The 
outer  canthus  was  also  destroyed,  but  the  inner  canthua 
was  entire.  The  small  undestroyed  j>ortion  of  the  eyelid 
next  the  latter  was  everted. 

In  consequence  of  the  destruction  of  the  outer  canthus 
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; '  a  i  j  lower  eyelid  hung  down  on  the  cheek  in  a  state  of 
tropion. 

: ;  ilThe  eyeball  was  reduced  to  a  stump,  and  its  conjunc- 
,    /a  had  become  cuticular  from  exposure. 

The  outer  part  of  the  eyebrow  had  likewise  been  dc- 
■oyed,  and  the  integument,  which  had  been  reproduced 
■  that  situation,  was  thin  and  tenso.  With  this  morbid 
;egumcnt  of  the  eyebrow,  the  cuticular  conjunctiva  of 
■9  eyeball  was  continuous  all  along  where  the  eyebd 
id  been  destroyed,  and  was  in  consequence,  so  much  on 
■  e  stretch  that  the  stump  of  tho  eyeball  was  kept  drawn 
■wards  and  outwards. 
The  conjunctiva  of  the  everted  remains  of  the  upper 
elid  was  also  continuous  with  the  morbid  integument 
the  outer  part  of  the  eyebrow. 
The  skin  of  tho  temple  was  in  a  shrunken  and  cica- 
ised  state  from  having  hkewiso  been  tho  seat  of  ulcera- 
>n. 

Immediately  above  the  eyebrow,  tne  skin  of  tho  fore- 
I  ad  was  healthy. 
I  Figure  I,  Plato  VIII.,  represents  the  eye  tho  state  of 
j  aich  has  just  been  described. 
The  means  which  suggested  themselves  for  tho  rectifi- 
tion  of  this  great  disfigurement  were  a  restoration  of 

I  e  lost  upper  eyelid,  and  the  reinstatement  into  its  pro- 
r  position  of  the  everted  lower  eyelid. 
Towards  the  accomplishment  of  this  object,  I  performed 

re  following  preparatory  operation  on  the  24th  of  July, 
(50. 

[i  In  the  healthy  skin  of  tho  forehead,  immediately  above 
.-.I  e  place  where  tho  eyebd  was  destroyed,  two  incisions 

■',1:  sre  made  from  above  downwards,  diverging  like  tho ■gs  of  the  letter  A  :  only  that  they  were  commenced, 
I  it  at  a  common  point,  but  at  a  short  distance  from  each 
J  ber.    The  intervening  skin  was  afterwards  divided  by 

-.1  transverse  incision.     Of  the  two  diverging  incisions, 
I  .o  terminated  by  tho  side  of  tho  remains  of  the  old 
|  eHd,  and  the  other  near  the  situation  of  the  outer 
A  nthus. 

^'1  The  base  of  tho  angular  flap  thus  marked  out  corres- 
j  nded  to  tho  placo  whero  tho  destroyed  portion  of  tho 
3  elid  had  been. 

t  In  figuro  154,  a  and  b  represent  the  diverging  incisions, 
he  transverso  incision  uniting  them. 
By  pressure,  tho  flap  was  now  mado  to  slide  down  as 
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far  as  the  looseness  of  the  subjacent  cellular  tissuo  wot  i allow. 

A  cushion  of  thick  skin  was  thus  obtained  for  t  | 
outer  part  of  the  eyebrow,  whilst  the  thin  skin  which  El 
replaced,  together  with  the  ocular  conjunctiva,  formed 
fold  occupying  the  situation  of  the  lost  portion  of  t 
eyelid. 
An  incision  (d,  Fig.  154)  was  next  made  through  t 

Fig.  154. 

thickness  of  tho  remains  of  the  old  eyelid,  which  allo'w 
of  that  part  being  brought  down  somewhat  from, 
everted  position. 

The  edges  of  the  hiatus  left  by  the  drawing  down 
the  angular  flap  were  brought  together  by  a  stitch.  G 
flap  itself  was  secured  in  its  new  position  by  stitches  1 
tween  its  sides  and  the  adjacent  skin.  Lastly,  the  ] 
mains  of  the  old  eyelid,  now  somewhat  more  in  pla 
was  united  by  a  stitch  with  the  corresponding  side  of  i 
newly  obtained  palpebral  fold. 

The  operation  was  concluded  by  making  raw  the  ed 
of  the  lower  eyelid  at  the  outer  canthus,  and  uniting 
by  suture  with  tho  adjacent  part  of  the  palpebral  fo 
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:'J  (sewise  made  raw,  so  as  to  correct  the  eversion  of  the 
*wer  eyelid. 

'Figure  155  represents  the  state  of  parts  after  the  inser- m  of  the  stitches. 

Fia.  155. 

: 

The  parts  were  further  supported  in  their  new  position 
7  plaisters,  compress  and  bandage. 
The  healing  of  the  wounds  took  place  quickly  and 

lindly. 
The  first  step  of  the  operation  now  described,  viz.,  the 

narking  out  an  angular  flap  of  skin  by  incisions,  and, 
ithout  raising  it  by  dissection,  bringing  it  down  by 
iding  merely,  advantage  being  taken  of  the  looseness  of 
le  subcutaneous  cellular  tissue  for  this  purpose,  is  iden- 
cal  with  the  operation  above  described,  p.  627,  for  the 
ire  of  eversion  and  shortening  of  the  upper  eyelid  from 
mtraction  of  the  skin  consequent  to  burns.  The  second 
;ep  of  the  operation,  a^z.,  the  incision  for  bringing  down 
le  remains  of  the  old  eyelid,  is  founded  on  a  principle 
•hich  I  successfully  adopted  in  the  operation  for  cleft  and 
jtracted  eyelid  (Coloboma  palpebral  et  lagophthalmos)  de- 
jribed  below,  p.  662,  and  originally  recorded  in  the 
ledical  Times  and  Gazette  for  August  22,  1857. 
The  gain  from  the  operation  was  as  follows  : — 
1st.  The  lower  eyelid  was  restored  to  its  natural 

osition. 
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2nd.  The  small  portion  of  the  tipper  eyelid  still  renial 
ing  was  rendered  less  everted. 

3rd.  A  fold  of  skin  and  conjunctiva  was  obtained  in  £ 
situation  of  the  lost  portion  of  the  eyelid. 

4th.  The  stump  of  the  eyeball  could  be  moved  mo: 
freely. 

5th.  A  cushion  of  thick  skin  was  obtained  for  the  out 
part  of  the  eyebrow  in  replacement  of  the  thin  sk 
brought  down  to  form  along  with  the  ocular  conjunctivf 
the  palpebral  fold  before  mentioned. 

This  gain,  however,  was  far  short  of  the  accomplisl 
ment  of  the  desired  object.  Something  entitled  to  tl 
name  of  an  upper  eyelid  had  yet  to  be  formed ;  but  whe: 
to  find  materials  for  the  purpose  was  the  question. 

The  fold  of  skin  and  conjunctiva  obtained  in  the  siti 
ation  of  the  lost  portion  of  tho  eyelid,  together  with  1 
conjunctiva  of  tho  still  remaining  portion  of  the  old  eyeb 
promised  to  yield  the  material  for  a  palpebral  conjun 
tiva,  if  skin  could  only  be  obtained  for  the  outside  of  t] 
eyelid.  To  borrow  skin  from  the  temple  was  out  of  tl 
question,  for,  as  before  stated,  the  skin  in  that  regie 
was  in  a  shrunkon  and  cicatrized  state  from  having  bee] 
the  seat  of  ulceration  at  tho  same  timo  that  the  eyeli 
was  destroyed. 

I  proposod,  therefore,  to  take  the  required  flap  of  ski 
from  the  hand  by  transplantation,  according  to  til 
method  of  Taliacotius — a  proposal  to  which  my  patied 
readily  agreed.  I  oxplained  to  him  that  it  would  be  n(  I 
cessary  to  keep  his  hand  applied  to  the  eye  for  some  day 
and  that  such  a  constrained  position  would  demand  muc 
endurance  on  his  part.  He  assured  me,  however,  th; 
ho  was  prepared  for  any  6uch  inconvenience  by  pa: 
experience,  for  he  had  been  in  the  habit,  whilst  the  ulce 
ration  was  going  on,  of  keeping  his  hand  appbed,  ft 

weeks  together,  over  the  eye  as  a  means  of  mitigating  tl  f* 
pain  he  suffered. 

The  operation  having  been  determined  on,  an  apparatv 
for  tho  support  of  the  elbow  was  prepared,  consisting  of 
leather  cap  fixed  to  the  arm  by  straps  and  secured  at 
proper  height  by  a  belt  round  the  neck.  With  the  an 
supported  by  this  apparatus,  and  the  hand,  lying  ovc 
the  eye,  secured  by  a  bandage  round  the  head,  the  patiei 
passed  a  night  or  two  in  order  to  become  habituated  1 
the  position,  so  that  he  might  not,  after  the  operation  ha 
been  actually  performed,  run  the  risk  of  starting  durin 



TALIACOTIAN  TRANSPLANTATION  OF  SKIN. 639 

toaiie eep,  and  so  displacing  the  hand  with  the  transplanted 
ip  from  over  the  eye. 
These  preliminaiT.es  having  been  settled,  I  proceeded  to 

Brform  the  operation  on  the  26th  of  September — just  two 
.aonths  after  the  performance  of  the  preparatory  operation 
rready  described. 
The  elbow  was  in  the  first  instance  secured  in  the  sus- 

>3nsory  apparatus  provided  for  it,  in  order  to  have  the 
.and  ready  for  the  formation  and  application  of  the  flap. 
I  then  mado  an  incision  through  the  skin  immediately 
slow  and  concentric  with  the  arch  of  the  orbit  from  over 

|  .ie  inner  canthus  to  over  the  outer  canthus,  as  repre- 
:;nted  in  figure  156,  and  by  dissection  brought  the  skin 

fit 
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tie 

Fig.  156. 

ad  conjunctiva  composing  the  palpebral  fold,  and  also 
ie  remains  of  the  old  eyelid,  down  to  an  extent  sufficient 
)  cover  the  stump  of  the  eyeball  in  the  manner  of  an 
relid.  The  hiatus  in  the  skin  thus  produced  was  of  an 
/al  shape,  about  one  and  a  half  inch  long  in  the  direction 
om  canthus  to  canthus,  and  half  an  inch  broad  in  the jrtical  direction. 

The  next  step  of  the  operation  was  to  mark  out  by  in- 
-sion  and  raise  the  flap  of  skin  from  the  ball  of  the 
uumb.  To  allow  for  shrinking,  the  flap  was  made  some- 
hat  larger  than  the  hiatus  it  was  to  fill  up.    Tho  bridge 
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of  skin  by  which  the  flap  was  retained  in  connection  wit 
the  hand,  was  about  half  an  inch  broad  and  a  quarter 
an  inch  long.    Figure  157  represents  the  flap  and  con 
necting  bridge  of  skin  as  raised  up  by  dissection. 

Fig.  157. 

Tho  blooding  from  the  flap  and  from  the  hiatus  int 
which  it  was  to  bo  received  was  allowed  to  cease  spon 
taneously.  No  bathing  with  water,  cold  or  warm,  w£ 
had  recourse  to.  The  bleeding  had  ceased  for  some  tim 
before  tho  flap  was  adjusted  in  its  place.  The  lymph  o 
the  raw  surfaces  was  that  of  the  effused  blood  entangle 
in  tho  interstices  of  the  cellular  tissue. 

The  bleeding  then  haying  ceased  from  both  wound; 
preparation  was  made  for  the  adjustment  of  the  flap  int 
the  hiatus  it  was  to  fill,  by  drawing  in  the  threads  for  th 
stitches.  Each  thread  was  drawn  in  at  the  correspondin 
points  of  the  flap  and  border  of  the  hiatus  where  it  wf 
intended  to  make  tho  stitch.  To  allow  of  this,  the  threac 
were  left  long. 

Everything  being  now  ready,  the  hand  was  laid  ova 
the  forehead  and  the  eye,  the  flap  fitted  into  the  hiatu 
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:  and  the  threads  for  the  stitches  drawn  tight  and  tied. 
iThree  stitches  secured  the  upper  margin  of  the  flap,  and 
;  two  the  lower.  The  two  latter  were  close  by  the  side  of 
tthe  bridge,  retaining  the  flap  in  connection  with  the  ball 
;  of  the  thumb. 

The  adjustment  of  the  flap  and  tying  of  the  stitches' constituted  the  nicest  part  of  the  whole  operation,  as  the 
-.  work  had  all  to  be  done  behind  the  hand  lying  over  the 
|  place. 

The  operation  was  completed  by  tightening  the  belt  of 
;the  suspensory  apparatus  round  the  neck  and  securing 
I  the  hand  to  the  head. 

"While  the  ball  of  the  thumb  and  its  flap  lay  over  tho 
i  eye,  the  thumb  itself  lay  over  the  temple,  and  the  fingers 

•  were  spread  over  the  forehead.  The  thumb  and  the 
fingers  were  in  the  first  instance  stuck  to  the  skin  on 
which  they  rested  by  means  of  Burgundy  pitch.  A  long 
band  of  adhesive  plaister  was  then  extended  over  the 
fingers  from  one  side  of  the  forehead  to  the  other.  Lastly, 

-  several  turns  of  a  roller  were  passed  round  the  head  and 
over  the  hand. 

The  patient  bore  the  operation  with  great  fortitude, 

•  though  the  incision  along  the  margin  of  the  orbit,  es- 
|  pecially,  was  very  painful. 

For  the  first  two  or  three  days  after  the  operation,  the 
i  patient  was  rather  feverish,  sick  at  stomach,  and  without 
appetite.  On  the  evening  of  the  second  day  he  com- 

|  plained  of  considerable  pain  over  the  eye.  That  night  he 

I  took  two  grains  of  calomel  with  ten  grains  of  Dover's 
j  powder,  which  appear  to  have  operated  beneficially,  for 
■  he  did  not  again  suffer  anything  more  than  a  feeling  of 
•  soreness  such  as  was  to  be  expected.  After  the  third  day 
1  he  regained  his  appetite,  and  began  to  recover  from  the 
.  depression  which  followed  the  operation. 

The  constrained  position  of  the  arru,  however,  now 
became  a  cause  of  considerable  distress.  There  was  jiain 
in  the  elbow  shooting  up  the  arm.  In  the  hope  of  reliev- 

ing this,  the  elbow-cap  was  taken  off  and  rearranged, 
but  without  much  benefit.  After  another  day's  use  of 
it,  therefore,  it  was  laid  aside  altogether,  and  a  simple 
sling  of  cloth  substituted,  which  proved  less  uncomfort- 

-  able  than  the  cap.  What  gave  most  temporary  relief  to 
I  the  elbow  was  bathing  it  with  cold  vinegar,  and  after 
:  this,  binding  a  sponge  moist  with  the  vinegar  in  the  bend 
of  the  arm. 

T  T 
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Notwithstanding  all  the  uneasiness  suffered,  the  hand 
was  very  successfully  maintained  in  position. 

On  the  sixth  day  after  the  operation,  i.  e. ,  on  Tuesday, 
the  2nd  of  October,  I  cut  the  connecting  bridge  of 
skin  between  the  transplanted  flap  and  the  ball  of  the 

thumb,  and  thus,  to  the  patient's  great  relief,  set  free  his hand  and  arm. 

As  the  patient's  hand  necessarily  covered  his  eye,  the 
division  of  the  connecting  bridge  of  skin  was  as  delicate 
a  part  of  the  operation  nearly  as  the  adjustment  of  the 
flap  and  tying  of  the  stitches  had  been  at  first. 

The  bandago  round  the  head  and  over  the  hand  was 
first  removed,  and  also  the  band  of  adhesive  plaister 
which  had  been  extended  over  the  fingers  from  one  side 
of  the  forehead  to  tho  other.  My  assistant  now  holding 

tho  patient's  head  and  arm  firmly,  in  order  to  guard 
against  any  sudden  start,  and  the  patient  himself  being 
prepared  to  resist  any  impulso  to  move  which  the  pain, 
of  cutting  tho  bridge  of  skin  might  occasion,  I  cautiously 
raised  the  thumb  from  over  the  temple  until  I  got  a 
distinct  view  of  tho  bridge  to  be  cut.  I  then  passed  a 
pair  of  scissors  behind  tho  hand,  and  again  warning  the 
patient  to  be  steady,  snipped  through  the  bridge  of  skin 
close  1<>  the  edge  of  tho  eyelid.  This  division  of  the  con- 

necting bridge  of  skin  caused  pain. 

As  soon  as  tho  division  was  made,  I  laid  the  patient's 
hand  on  his  left  shoulder,  and  directed  my  attention  to 
the  eye,  when  I  was  much  gratified  to  find  the  trans- 

planted fiaji  adherent  throughout  in  its  new  position. 
In  tho  line  of  union  with  the  neighbouring  skin,  I  ob- 

served that  the  edges  of  the  flap  presented  here  and  there 
florid  and  exuberant  granulations. 

Tho  two  stitches  at  the  lower  border  of  the  flap  had 
already  separated  by  ulceration  ;  it  remained,  therefore, 
only  to  remove  those  securing  the  upper  border.  This 
being  done,  strips  of  fine  isinglass  plaister  were  applied 
over  tho  flap  to  the  neighbouring  skin.  A  strip  of  ad- 

hesive plaister  was  also  applied  at  the  outer  canthus,  in 
order  to  keep  the  lower  eyelid  raised  towards  the  newly 
formed  upper  eyelid.  A  fold  of  lint  was  then  laid  over 
the  eye,  and  the  whole  secured  by  a  bandage  round  the 
head. 

When  the  bridge  of  skin  between  the  hand  and  the 
transplanted  flap  was  divided,  very  free  bleeding  took 
place  from  that  side  of  it  in  connection  with  the  hand ; 
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whilst  from  the  cut  edge  on  the  side  of  the  flap  there  was 
no  bleeding. 

The  eye  having  been  dressed,  the  wound  of  the  hand 
was  next  attended  to.  Granulation  and  suppuration  had 
already  commenced.  The  bridge  of  skin,  by  which  the 
dap  had  been  kept  in  connection  with  the  hand,  was  laid 

I  back  into  its  place,  and  the  rest  of  the  wound  was  covered 
with  charpio,  over  which  a  compress  was  laid,  and  the 
whole  bound  up. 

On  Friday,  the  5th  of  October,  the  fold  of  lint  over  the 
eye  was  removed,  the  e3Te  bathed  with  lukewarm  water, 
and  a  light  covering  substituted  for  the  bandage.  The 
granulations  which  had  been  observed  here  and  there  at 
the  margin  of  the  flap,  when  by  the  section  of  the  con- 

necting bridge  of  skin  the  hand  was  removed  from  over 
the  eye,  and  the  flap  thereby  exposed  to  view,  had  now 
all  become  shrunk. 

On  Saturday,  warm  water  dressing  was  laid  over  the 
eye  at  bed-time. 

On  Sunday,  the  strips  of  isinglass  plaister,  which  had 
thus  become  softened,  were  removed.  The  epidermis  of 
the  transplanted  skin  was  found  white,  thickened,  and 
softened  by  the  moisture. 

On  Monday,  this  white,  thickened,  and  softened  epi- 
dermis peeled  off,  and  the  transplanted  flap  of  skin  was 

found  covered  with  a  new  and  more  delicate  epidermis, 
and  now  distinctly  seen  to  be  adherent  throughout  its 
whole  extent  in  its  new  situation.  It  had  become  con- 

siderably contracted  in  length  and  breadth,  but  increased 
in  thickness,  as  appeared  from  its  prominence  at  the 
surface. 

From  the  time  that  the  flap  was  first  exposed,  the 
patient  affirmed  that  he  could  feel  when  the  skin  was 
touched.  It  might,  however,  be  doubted  whether  the 
sensation  experienced  by  the  patient  was  not  caused  by 
the  mechanical  impulse  communicated  from  the  flap  to 
the  very  sensitive  parts  underneath  with  which  it  had 
become  organically  connected.  However  this  may  be,  it 
is  certain  that  from  the  time  the  old  epidermis  of  the  flap 
peeled  off,  the  patient  had  undoubted  sensibility  in  the 
transplanted  skin.  This  sensibility  has  gone  on  to  in- 
jrease. 

The  conjunctiva,  which  was  previously  articular,  and 
the  delicate  skin  continuous  with  it,  which  had  together 
formed  the  palpebral  fold  after  the  first  operation,  and 

T  T  2 
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which  had  now  been  unfolded  and  brought  down  to  form 
the  palpebral  conjunctiva  of  the  new  eyelid  by  this  second 
operation,  had  assumed  something  of  a  real  conjunctiva- 

like appearance,  and  was  the  seat  of  some  puro-mucous 
secretion. 

The  upper  and  lower  eyelids  not  having  sufficiently 
approximated  at  the  outer  canthus,  it  was  necessary 
subsequently  to  excise  a  small  triangular  portion  of  the 
morbid  skin,  to  make  raw  the  edges  of  the  eyebds  at  the 
place,  and  to  unite  them  by  suture.  Close  and  sobd 
adhesion,  however,  was  not  obtained,  in  consequence  of 
the  morbid  condition  of  the  skin  concerned. 

The  result  of  this  operation  has  been  : — 1st.  The  forma- 
tion of  something  entitled  to  the  name  of  an  upper  eyelid, 

and  the  consequent  re-estabbshment  of  an  oculo-pal- 
pcbral  space.  2nd.  Tho  restoration  of  the  edge  of  tho 
remains  of  the  old  eyebd  to  its  natural  position.  3rd. 
The  stump  of  tho  oycball  is  now  capable  of  being  moved 
freely  in  all  directions. 

Tho  oculo-palpcbral  space  was  at  first  fit  for  the  re- 
ception  of  an  artificial  eyo;  but  shrinking  of  the  new 
oyelid  subsequently  took  placo  to  such  an  extent  that  the 
artificial  eyo  could  not  bo  retained. 

Though  the  transplanted  flap  has  shrunk  considerably, 
thore  is  still  as  much  skin  outside  as  there  is  conjunctiva 
inside.  Figure  2,  Plato  VIII.  represents  tho  eye  as  it 
now  appears,  fivo  years  after  the  operation. 

In  concluding  this  case,  it  may  not  be  irrelevant  to 
mako  some  general  remarks  on  Autoplasty,  and  to  en- 

deavour to  trace  how  the  circulation  is  carried  on  in  the 

transplanted  flap  of  skin  before  and  after  severance  from 
its  original  connections. 

Circulation  in  the  transplanted  flap  before  severance  from 
its  original  connections  by  division  of  the  bridge  of  skin.— 
Although  capillaries  all  communicate  directly  or  indi- 

rectly with  each  other,  a  given  part  of  the  capillary  net- 
work receives  its  blood  especially  from  the  branches  of  a 

particular  artery,  and  pours  its  blood  especially  into  par- 
ticular venous  radicles.  The  Vis  a  tergo  in  a  given  artery, 

therefore,  operates  with  effect  chiefly  on  the  part  of  the 
capillary  network  to  which  its  branches  lead,  and  on  the 
corresponding  venous  radicles. 

In  the  case  before  us,  however,  suppose  that  but  a 
single  artery  with  its  accompanying  vein  entered  the 
transplanted  flap  by  the  bridge  of  skin,  the  ramifications 
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of  the  artery  would  have  had  to  supply  with  blood  not 
only  the  capillaries  to  which  they  more  directly  led,  but 
also  all  the  other  capillaries  of  the  flap.  In  order  to 
supply  these  other  capillaries,  the  ramifications  of  the 
artery  would  have  had  to  pour  blood  into  the  inosculating 
ramifications  of  those  arteries  which,  in  dissecting  up  tho 
flap,  were  cut  at  different  points  both  of  its  under  sur- 

face and  edges.  The  blood  thus  received  by  the  inoscu- 
lating ramifications  of  the  cut  arteries  would  have  had  to 

flow  in  them  in  a  retrograde  direction,  in  order  to  pass  out 
into  the  capillaries  to  which  they  led.  The  direct  inos- 

culations between  the  two  sets  of  capillaries  in  question 
would  also  have  been  a  means  of  supply  to  those  whose 
source  had  been  cut  off  by  the  section  of  the  arterial 
trunk,  the  ramifications  of  which  led  to  them. 

As  to  the  way  in  which  the  blood  would  have  been 
carried  away  from  the  capillaries  of  the  flap  : — The  vein 
accompanying  the  artery  in  tho  bridge  of  skin,  besides 
receiving  by  its  own  radicles  the  blood  from  the  capillaries 
which  were  more  especially  supplied  by  the  last  rami- 

fications of  its  accompanying  artery,  would  have  had  to 
receive  the  blood  from  the  other  capillaries  through  its 
inoscidations  with  the  ramifications  of  the  venous  trunks 

which  were  cut  in  dissecting  up  the  flap — in  which  rami- 
fications, the  blood  must  have  had  to  follow  a  retrograde 

and  circuitous  course. 

The  force  of  the  heart  having  thus,  under  the  con- 
ditions which  we  have  supposed,  to  operate  through  one 

small  artery,  not  only  on  the  capillaries  to  which  that 
artery  more  especially  leads,  and  the  venous  radicles 
arising  therefrom,  but  also  on  neighbouring  parts  of  the 

capillary  net-work  (which  it  does  partly  through  tho 
inosculations  which  the  branches  of  the  artery  have  with 
thoso  of  neighbouring  arteries,  and  partly  through  the 
direct  inosculations  between  the  capillaries  themselves, 
and  thence  on  the  venous  radicles  arising  from  those 
neighbouring  parts  of  the  capillary  system),  the  circula- 

tion in  the  flap  must  necessarily  be  very  sluggish.  The 
result  of  this  retarded  flow  of  blood,  however,  it  is  to  be 
observed,  is  not  a  diminished  supply  but  a  congestion, 
especially  at  the  cut  edges  and  under  surface  of  the  flap. 
Such  congestion  within  due  limits  is  a  necessary  condition 
for  the  process  of  adhesion. 

Sloughing  of  the  flap,  when  it  takes  place  in  plastic 
operations  before  severance  of  the  flap  from  its  original 
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connections  by  division  of  the  bridge  of  skin,  appears 
to  be  owing,  not  to  a  deficient  supply  of  blood,  but 
ratber  to  excessive  congestion  and  stagnation  of  the 
blood  in  the  vessels,  either  in  consequence  of  the  vis  a 
tergo  in  the  artery  being  too  weak  to  keep  up  the  circu- 

lation, or  in  consequence  of  the  venous  channel  not  being 
sufficient  for  the  return  of  the  blood,  or  in  consequence  of 
both  these  causes  combined.  A  more  general  cause,  to  be 
found  in  a  morbid  state  of  the  blood  itself,  may  also  be  in 
operation  either  alono  or  in  aid  of  the  local  conditions 
just  mentioned. 

Circulation  in  the  transplanted  flap  after  severance  from 
its  original  connections  by  division  of  the  bridge  of  skin. — The 
shrinking  in  size  which  the  flap  has  undergone  (in  the 
case  which  forms  tho  subject  of  these  remarks)  since  the 

operation,  appeal's  to  be  due  to  atrophy  rather  than  to 
more  contraction  of  tho  dermic  tissue.  Simple  contrac- 

tion of  the  dermic  tissuo  did  take  place  at  the  time  of  the 
operation,  but  to  a  comparatively  slight  extent. 

Atrophy  of  tho  flap  niay  bo  accounted  for,  if  we  consider 
that  after  the  division  of  the  bridge  of  skin  connecting  it 
with  tho  hand,  tho  principal  source  of  its  supply  of  blood 
would  bo  cut  off.  Tho  only  channels  by  which  it  could 
then  receive  blood  would  be  the  new  vessels  establishing 
a  communication  between  its  own  and  those  of  the  part 
on  which  it  had,  by  tho  adhesive  process,  become  en- 

grafted. Such  vessels,  developed  in  the  lymph  exuded 
between  the  adhering  surfaces,  would,  however,  be  at 
first  of  capillary  minuteness,  and,  therefore,  not  calcu- 

lated to  transmit  any  great  supply  of  blood  to  tho  flap. 
That  the  flap,  as  long  as  its  connection  with  the  hand 

was  kept  up,  was  well  suppUed  with  blood,  was  evident 
from  the  luxurious  granulations  above  mentioned  as  ob- 

servable here  and  there  at  its  margin,  when,  by  the 
section  of  the  connecting  bridge  of  skin,  the  hand  was 
removed  from  over  the  eye  and  the  flap  thereby  exposed 
to  view.  That  there  was  considerable  determination  of 

blood  to  the  flap,  though  without  any  undue  engorge- 
ment, was,  indeed,  directly  evident  from  the  very  free 

bleeding  which  took  place  from  that  side  of  the  bridge  of 
skin  in  connection  with  the  hand  when  it  was  divided. 
That,  on  the  contrary,  the  flap  after  its  severance  from 
the  hand,  received  no  great  supply  of  blood  through  its 
new  vascular  connection,  was  indicated  by  the  absence  of 
bleeding  from  the  cut  edge  of  the  flap  on  the  division  of 
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the  connecting  bridge  of  skin,  and  by  the  circumstance 
.  I   that  on  the  third  day  after  the  bridge  of  skin  was  cut,  the 

'florid  and  exuberant  granulations  which  the  margin  of 
„5  ;hhe  flap  had  presented  at  the  time  of  division,  here  and 
"  .-/there  in  the  line  of  union  with  the  adjacent  skin,  had  all .'become  shrunk. 

Possibly,  if  the  connection  betwen  the  hand  and  the 
flap  could  have  been  maintained  longer  than  it  was,  the 

1 :  I  latter  would  not  have  shrunk  so  much  in  size  as  it  has 
5  "done.    The  newly  developed  vessels  would  have  thereby 

i  had  time  to  become  larger,  before  the  supply  of  blood 
I  ;  from  the  hand  was  cut  off. 

In  cases  of  transplantation  of  skin  from  the  temple  in 

';    which  it  has  not  been  necessary  to  sever  the  flap  from  its 
original  continuity  by  dividing  the  bridge  of  skin,  no 

"  ■  shrinking  of  the  flap  to  any  great  extent  has  taken 
place. 

A  flap  of  skin  transplanted  from  a  distant  part,  inas- 
much as  it  has  to  be  entirely  severed  from  its  original 

1  connections  as  soon  as  possible,  woidd  thus  appear  not 
'j  :  to  be  so  favourably  conditioned  as  a  flap  borrowed  from 

'  the  immediate  neighbourhood  and  not  requiring  its 
1  bridge  of  connection  to  be  severed  entirely  from  its 
?  i  original  continuity,  or  at  least  not  for  a  long  time. 

In  rhinoplastic  operations,  the  original  continuity  of 

;  '  the  transplanted  flap  is  severed  after  adhesion  has  taken 
'  ;  place  ;  but  in  the  operation  of  transplanting  the  skin  from 
:  ;  the  forehead  according  to  the  Indian  method,  the  seve- 
■  ;  ranee  may  be  delayed  for  any  length  of  time,  which  can- 

not be  done  in  the  operation  of  transplanting  the  skin 
1  :  from  the  arm  according  to  the  Italian  or  Taliacotian 
!  method. 

So  far  rhinoplasty  according  to  the  Indian  method  is 

'<     preferable  to  that  according  to  the  Italian.    In  the  former 
i     case,  however,  it  maybe  observed,  in  passing,  that  the 
i     large  scar  on  the  forehead  resulting  from  the  removal  of 

the  flap  of  skin  is  a  disfigurement  to  be  weighed  against 
that  for  the  rectification  of  which  the  operation  is  under- 

taken.   Besides,  the  scar  on  the  forehead  is  a  certain 
result,  whilst  the  restoration  of  the  nose  may  not  prove 
successful.    The  operation  according  to  the  TaUacotian 
method  is  not  attended  by  any  such  disadvantage,  and  if 
it  does  not  succeed,  there  is  not  so  much  loss. 

Re-establishment  of  the  circulation,  in  a  part  which  has 
become  reunited  after  having  been  completely  severed  from  the 
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hody. — The  records  of  Surgery  contain  many  cases  in 
which  points  of  fingers,  noses,  and  pieces  of  the  external 
ear  which  had  been  completely  severed  from  the  bodj 
have,  on  being  replaced,  become  reunited. 

The  following  case  of  reunion  of  the  point  of  the  thuml 
which  had  been  chopped  completely  off,  I  adduce  not  foil 
its  novelty,  but  for  the  sake  of  comparing  the  phenomenal 
as  regards  reunion  attending  it  with  those  attending 
transplantation  of  a  flap  still  in  connection  with  the  bodj 
by  a  bridge  of  skin. 

A  man  in  chopping  wood  cut  off  the  point  of  the  thumb 
of  his  left  hand  obliquely,  including  about  two-thirds  ol 
tho  nail,  or  more. 

The  man  picked  up  the  detached  point  and  wrapped  rl 
in  his  pockethandkerchief.  He  then  had  tho  stunmll 
dressed  with  lily  leaves  steeped  in  brandy, — a  populai  1 1 
vulnerary, — and  bound  up  with  rags.  After  this,  h<|  I 
walked  about  half  a  mile  to  consult  my  brother,  to  whonJII 
I  am  indebted  for  the  case.  The  man  having  given  anil 
account  of  tho  accident,  laid  his  handkerchief  on  thai  J 
table  saying  that  the  point  of  the  thumb  was  wrapped  uml 
in  it ;  whereupon  my  brother  lifted  up  the  handkerchieill 
and  shook  it  open.  In  doing  this,  the  piece  of  thumqll 
fell  on  tho  floor.  Being  picked  up,  it  was  left  lying  odll 
tho  table  until  the  wound  of  the  stump  had  been  batheqll 
with  warm  water,  when  it  was  replaced  and  secured  inVl 
situ  by  means  of  strips  of  adhesive  plaister. 

Tho  dressings  were  left  on  for  ten  days  without  beinall 
touched.  At  tho  end  of  that  time,  the  plaisters  werqffl 
removed  and  replaced  by  fresh  strips,  not  all  at  onceljl 
however,  but  only  bit  by  bit  at  daily  intervals.  Alto-ljl 
gother  a  week  was  occupied  in  doing  this.  In  abouill 
thrco  weeks  all  the  plaisters  were  removed  at  once,  whei)[| 
the  detached  piece  was  found  to  have  reunited.  ItaH 
epidermis  and  nail  had  exfoliated,  and  it  appeared  shrunlail 
and  shrivelled. 

After  this,  tho  patient  was  lost  sight  of  for  eight  on  J 
nine  months.  When  he  presented  himself  again,  mjjil 
brother  found  that  the  point  of  the  thumb  had  recoveredll 
its  natural  plumpness.  It  was  now  covered  with  a  newl|l 
epidermis  and  nail.  So  completely  had  the  nail  beenjll 
reproduced,  that  no  cicatrice  was  observable  on  the  backjj 
of  the  thumb.  The  only  cicatrice  observable  was  on  the>| 
skin  of  the  point  .and  that  was  a  mere  line. 
Numbness  of  tho  point  of  the  thumb  was  the  only! 
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ring  that  remained  to  remind  the  patient  of  his  acci- 
ent. 
Whilst  a  part  completely  severed  from  the  body,  such 

s  the  point  of  a  finger,  on  being  replaced  and  retained 
1  its  old  position,  thus  frequently  becomes  reunited, 
ttempts  to  transplant  completely  detached  flaps  of  skin 
>  a  distant  position,  have,  I  believe,  generally  if  not 
lways,  proved  unsuccessful. 
In  cases  such  as  that  just  related,  in  which  a  com- 

letely  detached  part  has  become  reunited  in  its  old 
ill  position,  it  is  probable  that  the  mouths  of  the  divided 

essels,  having  been  replaced  in  accurate  apposition,  had 
irectly  united  so  that  the  circulation  admitted  of  being 
.t  once  re-established  in  its  old  channels, 

at     In  wounds  of  the  web  of  the  frog  observed  under  the 
uicroscope,  I  have  seen  union  of  divided  vessels  take 
)lace  and  the  consequent  re-establishment  of  the  ilow  of 

nj  )lood  in  its  old  channels. 
In  the  cases  in  which  attempts  have  been  made  to 

!•   ransplant  completely  detached  flaps  of  skin  to  a  distant 
position,  it  is  obvious  that  no  such  direct  re- establishment 
)f  the  circulation  could  take  place. 

ENTROPIUM,  OR  INVERSION  OF  THE  EYELIDS. 

Entropium  is  the  converse  of  ectropium.  The  free 
nargin  of  the  eyelid  with  the  eyelashes  is  turned  in 
against  the  eyeball,  which  they  keep  in  a  state  of  great 
rritation  by  the  friction  they  exert  upon  it. 
The  margin  of  the  eyelid  may  be  inverted  in  part  of 

ts  extent  only,  constituting  partial  entropium  ;  more 

•ommouly  the  entropium  is  total.  One  eyelid  only  may 
be  affected,  or  both  eyelids  together  of  one  eye.  Some- 

times one  eyelid  of  one  eye,  and  one  eyelid  of  the  other ; 
sometimes  again  both  eyelids  of  both  eyes  are  turned  in. 
The  distress  occasioned  by  the  friction  of  the  margin 

}f  the  eyelid,  and  the  eyelashes,  against  the  eyeball  when 
in  attempt  is  made  to  use  the  eye,  together  with  the 
intolerance  of  light  which  is  usually  present  in  a  greater 
or  less  degree,  forces  the  patient  to  keep  the  eye  always 
closed,  or  half  closed,  and  as  much  as  possible  at  rest. 

In  consequence  of  the  constant  irritation  which  attends 
mtropium,  chronic  conjunctivitis  with  vascularity  of  the 
Bornea  is  kept  up. 
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Entropium  is  to  be  distinguished  from  trichiasis,  whi 
is  attended  by  the  same  distressing  irritation.    In  trie 
iasis,  the  margin  of  the  eyelid  retains  its  proper  positio 
whilst  the  eyelashes  only  are  inverted.  Entropium 
trichiasis,  however,  not  unfrequently  co-exist. 

There  are  different  fomis  of  entropium  depending 
different  morbid  conditions  of  parts,  and  therefore  r 
quiring  different  modes  of  treatment. 

Entropium  may  be  owing  to — 1.  Relaxation  of  t 
integuments  of  the  eyelid,  and  spasmodic  contracti 
of  the  orbicularis  palpebrarum  muscle  when  long  co 
tinned.  2.  A  contracted  and  deformed  state  of  the  tars 
cartilage. 

1st. — Entropium  from  relaxation  of  the  integuments  of  t 
eyelid,  and  sjxismodic  contraction  of  the  orbicularis  pa 
pebrarum  muscle. 

In  consoquonco  of  the  firmness  and  breadth  of  its  tars 
cartilago  and  tho  existence  of  the  levator  palpeb 
musclo,  simple  relaxation  of  tho  integuments  of  the  upp 

eyelid  seldom  produces  entropium  ;  it  merely  hinders  t1 
eyelid  from  being  freely  raised,  constituting  one  form 
ptosis.  It  is  the  lower  eyelid  which  is  most  generally 
seat  of  entropium  from  relaxation. 

In  this  form  of  entropium,  tho  margin  of  the  eye 
and  tho  eyelashes  are  in  other  respects  perfectly  natur 
and  tho  tarsal  cartilago  appears  to  be  healthy.  T 
eyelid  is  simply  rolled  back  upon  itself,  sometimes 
much  round  that  tho  margin  with  the  cilia  lies  in  t 
inferior  palpebral  sinus  of  the  conjunctiva.  If  the  fing 
be  applied  to  the  outside  of  the  eyelid  and  the  skin  press 
down  a  little,  the  margin  of  the  lid  with  its  eyelash 
readily  starts  into  its  place,  and  will  continue  so  of  itse 
until  the  patient  winks,  when  it  will  fall  back  with  a  jer 
into  its  former  state  of  inversion. 

A  relaxed  and  superabundant  state  of  the  integumenfll 
of  the  eyelid,  does  not  appear  to  be  of  itself  the  essential 
cause  of  this  entropium ;  it  appears  merely  to  favour  it 
development  at  first,  and  to  allow  of  its  continuance 
afterwards.  The  displacement  inwards  of  the  margin  a| 
the  eyelid,  will  usually  bo  found  to  have  taken  its  rise  ill 
the  following  manner.  During  an  attack  of  ophthalmi;| 
attended  \>y  a  swollen  or  oedematous  state  of  the  eyelids)! 
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se  being  long  kept  closed  or 
•n  spasmodically  contracted,  tlie 
*e,  overbalanced  by  the  puffy 
,te  of  the  orbital  portion  of  the 
is  pressed  or  turned  inwards  by 
3  ciliary  portion  of  the  orbicu- 
is  muscle.     A  wrong  direction 

ving  been  thus  acquired,  it  con- 
.ues  even  after  the  subsidence  of 
swelling  or  oedema.    The  fomi 
entropium  just  described  is  most 
quently  met  with  in  old  persons, 
nee  named  Entropium  senile.  In 
em  it  is  liable  to  come  on  after 
erations  for  cataract,  &c. 

When  no  relaxed  and  superabun- 
,nt  state  of  the  integuments  of 
e  eyelid  exists,  entropium  may 
i  produced  by  the  spasmodic  con- 
iction  of  the  orbicularis  muscle, 

iring  an  acute  attack  of  inflam- 
ation  with  intolerance  of  light, 
id  a  swollen  state  of  the  e}relids ; 
it  it  will  cease  on  the  subsidence 
the  ophthalmia,  especially  if  care 
i  taken  to  keep  the  eyelid  in  its 
oper  place  by  some  mechanical 

ntrivance.    A  la3"er  of  collodion, 
newed  every  second  or  third  day, 
11  sometimes  answer,  but  the 
ost  efficient  and  convenient  con- 
ivance  for  this  pirrpose,  is  a  bit 
firm  wire,  so  twisted  and  bent 

•  i  to  fit  on  the  back  of  the  head  by 
3  middle,  and  press  by  its  rounded 
ctremities  against  the  orbital  por- 
on  of  the  lower  eyelid. 
Treatment. — A  perpendicular  in- 
sion  through  the  whole  thickness 

'  the  border  of  the  eyelid  near  the 
iter  canthus,  as  described  below 
•r  cases  of  entropium  of  the  lower 
felid  from  transversely  contracted 
,rsus,  is  in  some  cases  alone  suffi.- 
ent  to  correct  the  inversion. 

11 

Fig.  15S. 
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The  operation  commonly  performed  consists  in  tl 
excision,  or  the  destruction  by  caustic,  of  a  portion  of  tl 
relaxed  integuments. 

JExcisioji. — The  portion  of  integument  removed  sho 
be  of  an  elliptical  shape,  and  of  such  a  breadth  that  wh 
the  edges  of  the  gap  which  is  left  are  brought  togeth 
the  eyelid  -will  be  retained  in  its  proper  position.  Thou 
the  piece  of  integument  ought  to  bo  removed  as  near 
possible  to  the  margin  of  the  eyelid,  a  sufficient  bread 
of  skin  must  still  be  left  at  tho  margin  for  tho  inserti 
of  stitches. 

To  effect  the  removal  of  the  piece  of  integument  in  t 
form  of  an  elbpse,  a  transverse  fold,  of  a  size  sufficie 
to  bring  tho  eyelid  into  its  proper  place,  is  to  be  tak 
hold  of  with  the  ontropium  forceps  (Fig.  158,  p.  651), 
snipped  off  with  a  pair  of  scissors.    After  the  excision 
the  fold,  the  edges  of  the  wound  aro  to  be  brought  to 
thcr  by  two  stitches.    It  is  frequently  advisable  to  add 
tho  transverse  excision  of  tho  fold  of  skin,  the  perpe 
dicular  incision  through  tho  whole  thickness  of  the  bor 
of  the  lid  near  the  outer  con  thus,  above  referred  to  a 
as  moro  particularly  described  below  in  cases  of  entropi 
of  tho  lower  eyelid  from  transvorsoly  contracted  tarsus, 

This  excision  of  a  transverse  fold  of  integument  m 
in  some  cases  be  advantageously  followed  up  by  the  e 
cision  of  a  vortical  fold,  as  has  been  done  by  Dzondi. 

mode  of  operation  2">ractised  by  Janson  of  Lyons  consi, 
in  tho  oxcision  of  vertical  folds  of  skin  alone,  exten 
to  near  the  free  edge  of  tho  eyelid. 

Cauterization. — Tho  escharotic  most  commonly  used 
this  purpose  is  concentrated  sulphuric  acid.    By  me; 
of  a  pencil  of  wood,  the  acid  is  to  be  rubbed  over  an  o 
portion  of  the  integuments  of  a  length  corresponding 
the  inversion,  and  about  one  quarter  of  an  inch  broad 
the  middle    After  a  few  minutes  the  eyelid  is  to  be  dri 
with  a  bit  of  but  and  the  application  of  the  acid  repeal 
and  this  again  and  again,  until  a  sufficient  contraction 
the  skin  is  produced  so  as  to  bring  the  eyebd  into  i 
proper  position.    It  may  be  necessary  after  a  time 
repeat  the  application  of  the  acid.    Caustic  potash  I  ha 
found  more  manageable  than  the  sulphuric  acid. 

Cauterization  is  not  admissible  in  cases  where  the  sk 
is  very  superabundant.  It  is  best  adapted  for  slight  a: 
recent  cases,  or  cases  in  which  after  excision  there  is  st. 
some  tendency  to  turn  in. 
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;nd. — Entropium  from  a  contracted  and  deformed  state  of 
the  tarsal  cartilage. 

"The  upper  eyelid  is  as  liable  to  this  form  of  entropium 
the  lower  ;  very  often  both  are  affected  together, 

lln  long  continued  ophthalmia  tarsi,  or  granular  or 
btarrhal  or  scrofulous  conjunctivitis,  the  tarsal  cartilage 
.ffers.  It  becomes  indurated  and  contracted  on  its  inner 

jface,  whilst  it  is  shortened  transversely,  or  from  can- 
.us  to  canthus ;  the  effect  of  which  is,  that  the  margin 

the  ej'elid  is  turned  in  right  against  the  eyeball,  and 
nnot  by  any  traction  on  the  integuments  be  brought 
ick  into  its  proper  position,  as  in  entropium  from  relax - 
ion.  The  edge  of  the  eyelid  may,  indeed,  be  drawn 
om  contact  with  the  eyeball,  but  it  still  remains  curved 
wards. 
In  this  form  of  entropium,  the  margin  of  the  eyelid  is 
ften  thickened  and  irregular  from  hypertrophy  of  the 
irsal  cartilage,  while  the  eyelashes  are  also  inverted, 
.instituting  trichiasis  in  addition  to  entropium. 
Allied  to  the  above  form  of  entropium,  is  that  which  is 
mietimes  produced  by  injury  of  the  conjunctiva  and  cal- 

lage, from  the  intrusion  of  lime  or  other  caustic  sub- 
ances  into  the  eye.  The  contraction  attendant  on  the 
catrization  gives  rise  to  inversion  of  the  eyelid  with 
lisdirection  of  the  cilia,  which  is  often  conjoined  with 
Tmblepharon. 

Treatment. — Ware's  operation. — As  in  this  form  of  en- 
opium  the  inversion  is  owing  in  a  great  degree  to  the 
ansverse  shortening  of  the  tarsus,  Mr.  Ware,  in  order 
remedy  this,  recommended  a  perpendicular  incision  to 
made  through  the  whole  substance  of  the  lid  at  its 

mporal  extremity  or  in  its  middle.    In  addition  to  tho 
erpendicular  incision,  it  is  sometimes  necessary  to  exciso 
fold  of  the  integument  with  the  scissors.    The  perpen- 
icular  section  of  the  lid  is  immediately  followed  by  a 
paration  of  the  edges  of  tho  wound :  and  it  presents  an 

utline  similar  to  that  of  the  letter  V ;  wide  at  the  ciliary 
aargin,  and  terminating  in  an  acute  point  in  the  opposite 
irection.    This  wound  is  gradually  filled  up  by  granu- 
ation. 

CramptorCs  operation  modified. — Supposing  tho  upper 
yelid  to  be  tho  subject  of  this  operation,  two  perpendi- 
ular  incisions  through  its  whole  substance  are  made,  one 
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li- 

near the  external  canthus,  the  other  near  the  inn* 

can  thus.* 
The  lid  being  thus  set  free,  a  transverse  fold  of  its  ski 

is  then  to  be  removed  from  near  its  ciliary  margin,  ar 
the  edges  of  the  gap  thus  produced  brought  together  I 
two  or  three  stitches.    The  threads  forming  the  stitchi 
are  to  be  left  long.    The  eyelid  is  now  to  be  everted  a: 
turned  up,  and  kept  in  this  position  for  a  few  days 
means  of  the  threads  fixed  to  the  forehead  by  strips 
plaister.    The  perpendicular  incisions  are  thus  prevent 
from  uniting  by  the  first  intention.    They  are  permittei1 
to  heal  only  by  granulation.    After  the  removal  of  thj|' 
ligatures,  the  eyelid  is,  by  the  cicatrisation  of  the  pe: 
pendicular  wound  which  ensues,  gradually  drawn  into  it 
natural  position  without  being  again  inverted.  Durin 
tho  timo  the  eyelid  is  kept  everted  and  turned  up,  it  is  t 
be  covered  with  a  pioco  of  linen  spread  with  simple  ceratt 

In  cases  of  entropium  of  the  lower  eyelid  from  trans 

"Tersely  contracted  tarsus,  I  have  performed  the  operatio: 
in  tho  following  mannor  with  perfect  success.  An  inci 
sion  through  the  whole  thickness  of  the  lid  being  mad> 
porpendicular  to  its  edgo  near  the  outer  canthus,  a  piec< 
of  the  skin  of  tho  lid  is  excised,  and  then  the  lid  kept 
the  overtod  position  by  fixing  on  the  cheek  the  end  of  th 
threads  forming  tho  sutures,  which  unite  the  edges  of  th 
wound  left  by  the  oxcision  of  tho  piece  of  skin. 

When,  as  often  happens,  in  inveterate  cases  of  the  fo: 
of  entropium  under  consideration,  tho  operations  just  de 
scribed  prove  ineffectual,  recourse  must  be  had  to  extir 
pation  of  tho  bulbs  of  tho  eyelashes  as  in  trichiasis,  o: 

amputation  of  the  wholo  tarsal  margin,  either  by  itse' or  in  addition. 

Grooving  the  tarsal  cartilage  in  some  cases  of  entropiw. 
and  trichiasis  is  recommended  by  Mr.  Streatfeild,  espe 
cially  when  the  fibro-cartilage  is  much  thickened,  as  it  i; 
in  many  of  the  chronic  cases.  The  operation  is  performe< 
thus  : — A  narrow  strip  of  skin  and  of  the  subjacent  muscL 
down  to  the  cartilage  along  and  close  to  the  margin  o: 

*  The  first  incision  will  necessarily  wound  the  lower  mass  of  the 
lacrymal  gland,  together  with  some  of  the  lacrymal  ducts  ;  but  in 
the  cases  in  which  I  have  performed  the  operation,  I  have  not  ob- 

served any  lacrymal  fistula  or  other  bad  consequence  follow.  The 
incision  Dear  the  inner  canthus  ought  always  to  be  on  the  temporal 
side  of  the  punctum,  in  order  to  avoid  cutting  the  canalicule. 
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.e  lid  is  removed.    At  the  bottom  of  this  linear  wound 
strip  of  the  cartilage  is  then  removed  by  two  incisions 
clined  towards  each  other.    By  the  approximation  of 

<ie  two  sides  of  this  groove  the  edge  of  the  lid  and  the 
,-shes  are  everted.    (Ophth.  Hosp.  Eepts.  Vol.  i.  p.  121.) 

3rd. — Trichiasis  and  Distichiasis. 

Trichiasis  is  a  growing  in  of  eyelashes  against  the  eye- 
ill,  the  border  of  the  eyelid  remaining  in  its  proper  posi- 
on,  which  circumstance  constitutes  the  distinction  be- 
Teen  trichiasis  and  entropium  (p.  650). 
Distichiasis,  again,  is  merely  a  variety  of  trichiasis,  in 

'  hich  the  misdirected  eyelashes  are  disposed,  though  not 3ry  regularly,  in  a  row  distinct  from  the  others  which 

•  main  properly  directed. 
The  faulty  eyelashes  in  trichiasis  and  distichiasis  are 
3nerally  the  natural  hairs  which  have  been  made  to  take 
wrong  direction,  in  consequence  of  cicatrices,  &c,  of 
le  border  of  the  eyelid.    Sometimes,  however,  they  ap- 

,  3ar  to  be  in  part  at  least  of  new  development. 

Fio.  159. 

Trichiasis  may  be  partial  or  total.  In  tho  one  case,  the 
isdirectcd  eyelashes  are  confined  to  a  part  only  of  the 
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border  of  the  eyelid ;  in  the  other,  they  spring  from  j 
along  its  whole  extent. 

The  eyelashes  of  either  eyelid  separately  may  be  turne 
in  against  the  eyeball,  or  the  eyelashes  of  both  eyelic 
may  be  turned  in  at  the  same  time.    It  is  not  uncommo: 
to  find  trichiasis  or  distichiasis  affecting  the  eyelids 
both  eyes. 

The  misdirected  eyelashes  are  sometimes  very  few  i. 
number,  and  so  pale  and  fine,  that  they  are  apt  to  escap 
notice,  so  that  the  inflammation  of  the  eye  'which  the] 
occasion,  is  attributed  to  some  other  cause,  unless  an  ex) 
ploration  of  the  borders  of  the  eyelids  and  state  of  th 
eyelashes  bo  carefully  made  as  above  indicated  (p.  4) 

Tbe  effects  on  the  eye,  both  objective  and  subjective,  fror 
the  irritation  of  the  misdirected  eyelashes  in  trichiasis 
are  the  same  as  those  abovo  mentioned  in  entropiur 

(P-G49>- 
Causes. — Trichiasis    and   distichiasis  are  sequelas 

chronic  conjunctivitis,  and  especially  those  inflammation 
of  tho  borders  of  tho  eyelids  which  are  attended  by  ab 
scessos  and  ulcors  at  the  roots  of  the  eyelashes,  such  a 
variolous  inflammation  of  tho  eyelids  and  ophthal 
tarsi  in  both  its  forms. 

Tho  co-existonce  of  cntropium  and  trichiasis,  and  th< 
causes  on  which  it  depends,  have  been  noticed  (p.  650).  JHy 

Treatment. — Trichiasis  or  distichiasis  admits  of  bein,J" 
reboved  only  by  operation. 

Evulsion  of  the  misdirected  eyelashes. — The  mode  of  per 
forming  this  oporation,  and  the  instrument  used,  are  de 
scribed  in  p.  92.  It  requires  to  be  repeated  from  time 
time  as  the  eyelashes  aro  reproduced.  Unless,  therefore 
tho  misdirected  eyelashes  be  few  in  number,  this  mode  o 
treatment  becomes  very  troublesome. 

Excision  or  cauterization  of  the  skin  of  the  eyelid  as  ii 
cntropium. — Either  of  these  operations  may  be  had  re 
course  to  with  some  advantage  in  those  cases  of  trichiasii 
sometimes  met  with,  in  which  the  eyelashes  for  a  con 
siderable  extent  along  the  edge  of  either  lid,  instead  o 
being  curved  upwards  in  the  upper  eyelid,  and  down- 

wards in  the  lower,  are  directed  perpendicularly,  so  a 
readily  to  cling  to  the  surface  of  the  eyeball. 

Destruction  of  the  bulbs  of  inverted  eyelashes  by  ■inocula- 
tion with  the  tartrate  of  antimony. — The  parts  being  put  oil 

the  stretch  over  the  horn  spatula,  a  lancet  or  iris-knife  is 
to  be  entered  close  to  the  base  of  the  inverted  cilium,  hi 
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he  direction  of  its  growth,  to  the  depth  of  one-eighth  of 
d  inch,  and  moved  about  a  little,  so  as  to  "widen  the  hot- 
ly oin  of  the  wound  and  cut  the  bulb.    The  bleeding  having 

Z  ;  rholly  ceased,  and  the  lid  being  wiped  dry,  the  point  of  a 
I mall  probe,  or  the  drilled  end  of  a  darning-needle,  slightly 
damped,  and  clipped  in  powdered  tartrate  of  antimony, 
S3  next  to  be  inserted  into  the  puncture,  and  held  there 
:or  a  few  seconds.    The  eyelash  is  now  to  be  seized  close 
o  its  root,  and  extracted.    Bulb  after  bulb  is  to  be  treated 
:n  this  way.    The  inflammation  which  immediately  fol- 

lows generally  subsides  in  twenty-four  hours,  but  if  the 
pperation  has  been  properly  performed,  a  new  inflamma- 

tion supervenes  in  a  clay  or  two,  with  the  formation  of 

:;  •  mall  pustules,  which,  though  of  very  limited  extent, 
:  iroves  sufficient  to  destroy  the  bulbs.  * 

Instead  of  tartrate  of  antimony,  caustic  potash  has  been 
implored  with  success  for  the  destruction  of  the  bulbs  of 
he  inverted  eyelashes.  With  a  needle  or  iris-knife 
Lipped  in  the  liquid  caustic,  the  tarsal  border  is  punctured 
0  the  depth  of  the  hair-bulb,  which  thereby  becomes 
lestroyed. 
Extirpation  of  the  roots  of  the  eyelashes. — In  inveterate 

1  ases  of  trichiasis,  as  well  as  of  entropium,  or  of  trichi- 
asis and  entropium  combined,  there  is  no  other  resource 

jut  destruction  of  the  eyelashes  by  extirpation  of  their 
I  oots. 

In  reference  to  this  operation,  it  is  important  to  call  to 
i  lind  the  following  anatomical  points  : — The  eyelashes 
■  pring  from  the  anterior  edge  of  the  free  border  of  the 
lyyelids,  and  are  inserted  three  or  four  deep,  especially 
ia  the  middle.  The  capsules  of  the  bulbs  of  the  eyelashes 
ie  close  on  the  tarsal  cartilage  under  the  ciliaris  muscle 
nd  skin,  extending  to  the  depth  of  about  one-eighth  of 
,n  inch  from  where  the  hairs  emerge. 
The  lid  to  be  operated  on  is  to  be  raised  and  stretched 

>n  the  horn  spatula-like  instrument,  represented  in  the 
lext  page  (Fig.  160),  introduced  behind  it,  and  held 
steadily  by  an  assistant,  who  at  the  same  time  retains 
he  eyelid  from  slipping  away  by  pressing  the  eyelashes 
against  the  horn  spatula  with  the  thumb-nail  of  the  hand 
mlding  it. 

A  better  instrument  for  the  purpose  is  Desmarre's  eye- 
id  compressor-forceps,  modified  by  Snellen.    (Fig.  161.) 

*  Hunter  in  Edinburgh  Monthly  Journal  of  Medicine,  1849. 
U  TJ 
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At  the  same  time  tliat  the  eyelid  is  raised  and  stretched 
by  this  instrument,  it  is  compressed,  so  that  bleedin 

Fig. Fig.  161. 

during  the  operation  is  prevented.  One  for  the  right  eya 
and  one  for  the  left  is  necessary. 

The  surgeon,  then,  with  a  small  scalpel,  makes  an  in- 
cisipn,  parallel  to  the  border  of  the  eyelid  and  about  one- 
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eighth  or  one- sixth  of  an  inch  from  the  edge  whence  the 
eyelashes  issue,  through  the  skin,  cellular  tissue,  and 
cuiaris  muscle,  clown  to  the  tarsal  cartilage.  According 

l  as  it  is  along  the  whole  border  of  the  eyelid,  or  along  a 
-..part  only,  that  the  trichiasis  extends,  and  consequently 
I  that  the  extirpation  of  the  roots  of  the  eyelashes  requires 
:to  be  carried,  so  of  course  must  be  the  length  of  the 
incision.    From  each  end  of  the  incision  as  now  directed, 
a  short  one  is  to  be  made  at  right  angles  to  the  edge  of 

I  the  eyelid. 
The  long  narrow  flap  of  skin  thus  marked  out  is, 

together  with  the  subjacent  cellular  tissue,  ciliaris  muscle, 
and  the  bulbs  of  the  eyelashes,  to  be  laid  hold  of  with  a 

•  toothed  or  good  holding  common  forceps,  and  dissected 
clean  from  off  the  tarsal  cartilage  towards  the  margin  of 

•  the  eyelid.  The  surface  of  the  tarsal  cartilage  may  even be  shaved  off. 

It  is  scarcely  necessary  to  say  that  in  this  dissection 
injury  of  the  lacrymal  point  and  eanalicule  must  be  care- 

:  fully  avoided. 
The  detached  flap,  comprising  skin,  cellular  tissue, 

muscular  fibres,  and  bulbs  of  eyelashes,  is  now  to  be  cut 
away  with  the  scissors  along  the  margin  of  the  eyelid. 

During  the  operation,  the  blood  oozes  out  in  very  con- 
■  siderable  quantity,  and  requires  to  be  assiduously  taken 
up  with  a  sponge  by  an  assistant,  in  order  that  the  opera- 

tor may  see  that  no  bulbs  are  left  unremoved.    The  com- 
;  pressor-forceps  above  described  prevents  this  bleeding. 

If  any  bulbs  still  remain,  they  will  present  themselves 
as  black  points,  and  thus  be  readily  discovered.  They 
are  to  be  laid  hold  of  with  the  forceps  and  removed  with 
the  scissors.  After  this,  to  insure  still  more  the  removal 
of  all  the  bulbs,  the  bottom  of  the  wound  should  be 
touched  with  the  powdered  tartrate  of  antimony  or  caustic- 
potash,  and  left  to  suppurate. 

If  the  bulbs  have  not  been  all  removed  or  destroyed, 
it  will  be  found  that  the  part  has  scarcely  healed,  when 
a  hair  or  two  will  be  found  here  and  there  sprouting 
out  again. 

If  the  case  be  one  of  entropium  and  trichiasis  com- 
bined, it  is  advisable  to  commence  the  operation  by 

making  two  perpendicular  incisions  through  the  whole 

thickness  of  the  border  of  the  eyelid,  as  in  Crampton's 
■  operation  for  entropium  (p.  658).  Indeed  this  might 
I  always  be  done,  as  thereby  the  supply  of  blood  to  the V  V  2 
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part  operated  on  is  in  a  great  measure  cut  off,  and 
the  hindrance  to  the  successful  dissecting  out  of  tho 
bulbs  of  the  eyelashes  from  the  oozing  of  blood  dimi- 
nished. 

When  the  tarsal  cartilage  is  much  thickened  and  indu- 
rated, it  should  be  shaved  down  with  a  fine  sharp  scalpel 

to  the  natural  degree  of  thickness. 

LAGOPHTHALMOS.* 

This  name  is  given  to  a  constant  open  state  of  the  eye- 
lids, the  consequence  of  which  is,  that  the  eye  is,  as  in 

cctropium,  exposed  to  the  entrance  of  foreign  particles 
and  other  causes  of  irritation. 

There  are  three  principal  forms  of  lagophthalmos,  de- 
pending on  very  different  causes,  viz. : — 

1st.  Paralysis  of  the  orbicularis  muscle,  allowing  of 
the  unrestrained  action  of  the  levator  palpebra?. 

2nd.  Rotraction  from  cicatrices,  and  adhesions  of  the 
skin  of  the  upper  eyelid. 

3rd.  Congenital  imperfect  development  of  the  eyelid. 

1st. — Lagophthalmos  from  paralysis  of  the  orbicularis 

palpebrarum. 
This  is  one  merely  of  soveral  symptoms  of  paralysis  of 

tho  portio  dura  of  the  seventh  pair.  The  paralysis  of  the 
orbicularis  may  bo  so  complete  that  the  upper  eyelid  is 
immovably  retracted  ;  but  in  general  it  is  not  so  com- 

plete, the  eyelids  still  admitting  of  being  approximated, 
though  not  accurately  closed. 

Besides  tho  retraction  of  tho  upper  eyelid,  the  border  of 
tho  lower  is  somewhat  fallen  away  from  the  eyeball.  The 

lacrymal  papillce  and  puncta  being  thus  no  longer  duly 
directed  to  the  lacus  lacrymalis,  the  tears  are  not  absorbed 
and  ibawn  off  into  the  nose,  but  fall  down  over  the 
check. 

Causes  of  paralysis  of  the  portio  dura. — Paralysis  of  the 
portio  dura  may  t>e  owing  to  cerebral  disease,  or  to  some 
affection  of  the  nerve  itself,  either  in  its  passage  through 

the  aqueduct  of  Fallopius,  or  at  its  exit  from  the  stylo- mastoid foramen. 

*  Oculus  leporinus,  or  Lire's  eye,  so  called  from  its  having  been 
supposed  that  hares  sleep  with  their  eyes  open. 
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Affection  of  the  nerve  in  its  passage  through  the  aque- 
duct of  Fallopius  often  depends  on  caries  of  the  osseous 

walls  of  the  tympanum..* 
The  affection  of  the  nerve  at  its  exit  from  the  stylo- 

•  mastoid  foramen  may  be  owing  to  pressure  on  it  by  an 
■.  enlarged  lymphatic  gland  or  other  tumour. 

Sometimes  the  affection  of  the  nerve  would  appear  to 
I  be  of  a  rheumatic  nature,  like  what  is  sometimes  the  case 

with  paraljrsis  of  the  nerve  of  the  third  pair  (p.  584). 
Treatment. — This  resolves  itself  into  the  treatment  of 

;  the  cerebral  disease,  disease  of  the  ear,  or  enlarged  lym- 
:  phatic  gland  or  tumour.    In  cases  in  which  the  paralysis 
of  the  nerve  seems  to  have  arisen  from  cold,  and  is  alto- 

.  gether  uncomplicated  with  disease  of  the  ear  or  swelling 
at  the  angle  of  the  jaw,  the  plan  of  treatment  above  indi- 

cated for  rheumatic  paralysis  of  the  nerve  of  the  third 
pair  is  equally  applicable  (p.  584). 

A  woman,  set.  33,  has  for  the  last  ten  months  been 

subject  to  throbbing  pain  across  the  forehead,  and  es- 
pecially in  the  temples.  Health  otherwise  good  during 

that  time. 

A  month  last  Saturday  night,  stood  for  an  hour  and  a 
half  in  the  street  in  the  cold.    When  she  rose  next  mom- 

:  ing,  felt  a  twitching  and  quivering  of  the  upper  Up  on  the 
right  side,  which  continued  at  intervals  for  three  days. , 

Some  days  after  that  the  right  eye  became  weak  and 
i  watery. 

Last  Saturday  morning,  she  found  that  on  attempting 
to  blow  away  dust  or  the  like,  she  was  unable  to  do  so. 

S  She  at  the  same  time  fel£  her  mouth  drawn  to  the  left 
s  side. 

On  examination  the  right  cheek  was  observed  to  be 
collapsed,  the  mouth  drawn  to  the  left  side,  especially  in 
speaking.  She  can  shut  the  right  eyelids,  but  not  closely, 
and  feels  herself  unable  to  compress  the  eyeball  with  the 
eyelids.  The  edges  of  the  right  eyelids  somewhat  red, 
and  the  palpebral  conjunctiva  injected.  The  right  eye 
watery  from  the  puncta  lacrymalia  not  being  duly  directed 
towards  the  lacus  lacrymalis. 

*  See  Author's  article— Ear  and  Hearing,  Diseases  of,  in  the Cyclopcedia  of  Practical  Surgery. 
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2nd. — Lagophthalmos  from  organic  contraction  or  adhesions 
of  the  eyelids. 

The  organic  shortening  or  retraction  of  the  eyelids 
producing  lagophthalmos,  usually  depends,  like  that 
producing  cctropium,  on  the  contraction  attendant  on 
cicatrisation  of  a  bum  or  other  injury  ;  or  on  the  skin  of 
the  eyelid  being  drawn  into  adhesion  with  the  edge  of 
the  orbit  in  consequence  of  carious  ulceration. 

Treatment. — This  form  of  lagophthalmos  can  only  be 
remedied  by  one  or  other  of  the  operations  above  described 
for  ectropium,  the  choice  of  the  operation  being  deter- 

mined by  the  circumstances  of  the  case. 
Of  course,  when  the  retraction  of  the  eyelid  depends  on 

caries  of  tho  edgo  of  the  orbit,  no  operation  should  be  had 
recourse  to  till  this  is  cured. 

Figure  1,  Plate  IX.,  represents  an  eye  affected  with 
coloboma  palpebral  et  lagophthalmos,  on  which  I  performed 
the  operation  described  below. 

Tho  patient,  a  gentleman  about  twenty  years  of  age, 
was  introduced  to  mo  by  my  colleague  Dr.  Hillier.  The 
distortion  of  the  eyelids  and  the  destruction  of  the  eyeball 
\v>  n>  the  result  of  an  injury  suffered  in  childhood,  from 
the  bursting  of  a  soda-water  bottle. 

Figuro  2,  Plate  IX.,  represents  tho  eye  after  the  ope- 
ration. 

Figuro  3,  Plato  IX.,  tho  same  when  an  artificial  eye 
had  been  fitted  in. 

a.  Operation  on  the  Upper  Eyelid. 

Tho  lines  a  and  b,  in  Figure  162,  indicate  the  course  of 
the  incisions,  which  wore  made  with  a  pair  of  scissors 
through  the  whole  thickness  of  the  eyelid.  The  angular 
flap  c,  marked  out  by  these  incisions,  together  with  a 
frenurn  of  conjunctiva  between  it  and  the  eyball,  retracted 
somewhat ;  while  the  segments  of  the  eyelid,  on  either 
side,  admitted  of  being  brought  down  and  united  by  two 
sutures,  in  the  manner  represented  in  Figure  163.  Pre- 

paratory to  uniting  the  wound,  the  apex  of  the  flap  c  was 
pared,  to  make  it  pointed  and  raw. 
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b.  Operation  on  the  Lower  Eyelid. 

About  ten  days  after  the  operation  on  the  upper  eyelid,' 
hat  on  the  lower  was  performed  on  the  same  principle  as 
ndicated  by  the  linos  in  Figures  162  and  163. 

Fia.  16?. 

The  operation  which  I  have  thus  briefly  described  is,  I 
believe,  quite  new  in  principle.    No  plan  I  am  aware  of, 
hitherto  practised,  could  have  effected  the  purpose  so 

;  naturally,  siniply,  and  completely. 
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Some  time  after  the  operation  on  the  eyelids,  it  w 
found  necessary  for  the  better  fitting  in  of  an  artifici 
eye  to  diminish  the  size  of  the  stump  of  the  eyeball  b 
abscission. 

3rd. — Congenital  lagophthalmos. 

Congenital  lagophthalmos  is  dependent  on  imperfect  | 
development  of  the  upper  eyelid,  and  is  often  a  part 
merely  of  general  microphthalmos. 

BLEPHAROSPASM. 

Twitching  or  quivering  of  the  eyelids. — Morbid  nictitation. 

A  frequent  twitching  or  quivering  of  the  eyelids,  though 
felt  by  the  patient  himself,  may  not  be  veiy  apparent  to 
another  porson.  Sometimes,  however,  it  is  not  only  the 
orbicularis,  but  also  other  muscles  of  the  face  supplied 
by  the  portio  dura  which  are  affected ;  in  which  case  the 
twitchings  aro  vory  evident  to  the  observer.  This  is  felt 
by  tho  patient  to  be  very  annoying,  especially  as  he 
usually  is  at  the  same  time  of  a  nervous  temperament. 

Winking  several  times  in  immediate  succession  every 
now  and  then  may  bo  owing  to  tho  irritation  of  some 
foreign  particle  in  tho  eye,  or  slight  inflammation.  In 
which  case,  on  the  removal  of  the  cause  the  effect  will 
subside. 

Sometimes,  however,  the  morbid  nictitation  is  an 
habitual  infirmity,  allied  in  its  nature  to  twitching  and 
quivering. 

The  spasmodic  closure  of  the  eyelids  which  attends  in- 
tolerance of  bight  or  is  excited  by  the  intrusion  of  a 

foreign  particle  into  the  eye,  is  to  be  distinguished  from 
the  blepharospasm,  sometimes  met  with  as  an  exaggerated 
degree  of  the  two  preceding  affections. 

Treatment. — Action  on  the  stomach  and  liver  followed 
by  tonics,  with  attention  to  diet. 

Tho  too  free  use  of  intoxicating  liquors,  if  indulged  in, 
ought  to  bo  abandoned. 

The  application  of  a  leech  or  two,  followed  by  counter- 
irritation  between  the  angle  of  the  jaw  and  the  mastoid 
process,  is  sometimes  found  decidedly  advantageous. 

The  tonic  which  has  been  found  most  useful  is  iron 
in  some  such  form  as  the  ammonio-citrate  combined 
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■  ith  valerian,  or,  according  to  the  experience  of  Dr. 
i  ,ays  of  Philadelphia,  the  valerianate  of  zinc. 

1  PTOSIS,  OR  FALLING  DOWN  OF  THE  UPPER  EYELID.* 

]  Ptosis  is  the  opposite  of  lagophthalmos,  the  upper  eyelid 
inging  down  over  the  eye,  and  not  admitting  of  being 

fi  :dsed  for  the  exercise  of  vision. 
There  are  four  principal  forms  of  ptosis. 
1st.  Ptosis  from  paralysis  of  the  nerve  of  the  third 

1 1  air. 

2nd.  Ptosis  from  injury  of   the   levator  palpebrce 
I  oiscle. 

'  I  3rd.  Ptosis  from  extension  and  relaxation  of  tho  skin 
,    :  of  the  whole  substance  of  the  eyelid. 

a[   4th.  Congenital  ptosis. 

J  1st. — Ptosis  from  paralysis  of  the  nerve  of  the  third  pair. 

iel  The  nature  of  this  form  of  ptosis  has  been  already 
i: )  oticed  (p.  580). 
ie  i  Treatment. — If  the  paralysis  of  the  nerve  of  the  third 

.  aii-  be  confined  to  one  side,  and  resist  the  treatment 
yji  bove  indicated,  nothing  more  can  be  done;  if,  however, 
.a  |  ie  nerve  on  both  sides  be  affected,  and  double  ptosis 
1 1  lerefore  exists,  the  application  of  a  strip  of  plaister,  or 
A  :>me  such  contrivance,  must  be  had  recourse  to,  to  retain 

ie  upper  eyelid  on  one  side  open,  in  order  that  the  person 
c  ji.  lay  see  to  move  about. 
i     A  degree  of  ptosis  comes  on  naturally  from  sleepiness. 

.  woman  affected  with  incomplete  paralytic  ptosis  was 

•  riways  unable  to  open  her  eyes  after  a  bad  night's  rest, 
j    icing  subject  to  sleeplessness,  she  was  much  benefited 
0  y  soporifics. 

J I  Another  patient — a  man — had  ptosis  in  a  half  degree 
I  l  the  daytime,  but  complete  at  night.    The  ptosis  came 

1  j  n  suddenly  in  the  complete  form  two  months  before. 
I  [ever  had  double  vision. 

2nd. — Ptosis  from  injury  of  the  levator  palpebral  muscle. 

In  wounds  of  the  upper  eyelid,  the  levator  muscle  may 
.  e  divided,  or  otherwise  so  injured,  as  to  bo  rendered 

*  Blepharoptosis. 



♦ 

666  ptosis. 

unfit  to  exercise  its  function ;  the  result  of  which 

ptosis. 
After  healing  of  the  wound,  the  function  of  the  muscle 

may  become  re-established  by  re-union,  in  which  case, 
the  ptosis  disappears.  This  may,  however,  not  take 
place,  especially  if  the  muscle  be  much  torn. 

•  For  the  rectification  of  ptosis  thus  occasioned,  ai 
operation  has  been  performed  by  Mr.  Hunt,  of  Man- 

chester, which  consisted  in  the  removal  of  a  transversa 
fold  of  integument  from  the  eyelid,  of  such  an  extent  anc 
from  such  a.  place,  that  when  the  edges  of  the  wounc 
became  united,  the  eyelid  was .  attached  to  that  portion  o: 
the  skin  of  the  eyebrow  upon  which  the  occipito-frontabi 
acts ;  so  that  the  action  of  this  muscle  was  substituted  fo: 
that  of  tho  levator  palpebral. 

3rd. — Ptosis  from  extension  and  relaxation  of  the  skin,  or 
of  the  whole  substance  of  the  eyelid. 

Extension  and  relaxation  of  the  skin  of  the  eyeUc 
occasioning  ptosis  may  bo  the  result  of  long-continuec 
oedematous  swelling  of  tho  parts,  and  the  like,  but  ii 
sometimes  occurs  in  old  persons  without  any  evident 
cause. 

This  form  of  ptosis  may  in  general  be  remedied  by  th< 
excision  of  an  elliptical  piece  of  skin  as  above  directed  foi 
entropium  (p.  652,  ot  seq.). 

Ptosis  from  extension  and  relaxation  of  the  whole  sub 

stance  of  the  eyelids,  I  have  seen  as  a  sequela  of  purulen' 
ophthalmia  in  which  bluestone  and  other  caustics 
been  much  abused  in  the  attempt  to  remove  the  granu- 

lated state  of  the  conjunctiva. 
In  such  a  case,  the  excision  of  a  wedge-shaped  piece 

the  eyelid  has  been  recommended,  in  order  to  diminis] 
its  length  transversely.  To  this,  if  necessary,  might  be 
added  the  excision  of  an  elliptical  piece  of  skin,  as  above 
directed,  in  order  to  shorten  the  lid  vertically.  But  sue! 
an  operation  should  of  course  not  be  had  recourse  tc 
unless  the  eye  has  otherwise  pretty  well  recovered. 

4th. — Congenital  jitosis. 

Ptosis  sometimes  occurs  congenitally,  owing  to  an 
imperfectly  developed   state   of  the  levator  palpebraa 

Seci 
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uscle.  I  have  seen  tlio  defect  in  both  father  and 
ild. 
i  If  the  ptosis  is  so  complete  that  the  eye  cannot  be 
ened  for  use,  some  such  operation  as  that  above  men- 
ined  under  the  head  of  ptosis  from  injury  may  be 
ed. 
Cases  occur  in  which  there  is  no  defect  of  the  levator 

luscle,  but  in  which  the  skin  of  the  eyelid  is  congenitally 
relaxed  that  the  eye  cannot  be  opened.  Retrenchment 

•  the  superabundant  structure  is  here  indicated. 

Epicanthus. 

This  name  has  been  coined  to  designate  a  congenital 
sculiarity,  which  consists  of  a  fold  of  skin  extending 
om  the  side  of  the  root  of  the  nose  over  the  inner  can- 
lus  of  the  eye.  The  free  edge  of  the  fold  is  crescentic, 
id  its  extremities  are  lost  in  the  skin  of  the  upper  and 
wer  eyelids.  Dr.  Amnion,  to  whom  we  are  indebted 
r  the  name,  has  performed  an  operation  for  the  oblite- 
.tion  of  the  folds,  which  consists  in  the  vertical  excision 
:  an  elliptical  piece  of  skin  from  over  the  root  of  the 
3se  on  a  level  with  the  epicanthus,  and  then  bringing 
ie  edges  of  the  wound  together  by  suture.  It  is  seldom, 
3wever,  that  epicanthus  impedes  the  movements  of  the 

,'elids  so  much  as  to  render  an  operation  necessary, 
he  folds,  moreover,  usually  disappear  as  the  child's  nose 
(.creases  in  prominence. 
Epicanthus  has  been  imagined  to  dispose  to  squinting, 

id  this  has  been  considered  a  reason  for  operating.  I 
ive  seen  cases  in  which  the  child  squinted,  but  also 
lany  in  which  there  was  no  squint. 
I  have  in  short  never  seen  any  necessity  for  operating 

n  the  epicanthus. 

: 
3E0noN  III.— Morbid  Coxxexions  of  the  Eyelids. 

1st. — Anchyloblepharon. 

This,  which  is  not  of  very  common  occurrence,  is  an 
dhesion  of  the  eyelids  to  each  other  by  their  borders. 
Anchyloblepharon  is  distinguished  into  mediate  and 
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immediate,  according  as  the  adhesion  is  through 
medium  of  a  false  membrane,  or  without  any  intervenin 
substance ;  and  into  partial  and  total,  according  as  tl 
borders  of  the  eyelids  are  united  in  part  only,  or  in  the: 
whole  extent. 

In  partial  ankyloblepharon  the  adhesion  is  usual] 
towards  the  outer  angle.  In  total  ankyloblepharon,  tl 
edges  of  the  secondary  fissure  at  the  inner  canthus  ai 
seldom  or  never  adherent,  so  that  there  is  an  opening  z 
tho  inner  angle  leading  into  the  oculo-palpebral  space  ( 
the  conjunctiva. 

Ankyloblepharon  is  either  congenital  or  acquired 
Congenital  ankyloblepharon  is  generally  total,  an 

either  mediate  or  immediate,  and  often  co-exists  wit 
iniporfect  development  of  tho  eyeball.  An  opening  be 
twecn  tho  oyelids  at  the  inner  canthus  commonly  exists 
sometimes  an  oponing  at  the  outer  canthus  has  been  mc 
with ;  in  other  cases  no  opening  at  either  canthus,  bu 
ono  in  tho  middle. 

Congonital  ankyloblepharon  is  somewhat  analogous  ' 
the  closed  oyelids  presented  by  puppies,  kittens,  &c. ,  th 
aro  born  blind,  as  it  is  called.    It  is,  however,  persistent 

Acquired  ankyloblepharon  is  generally  the  consequenc 
of  excoriations  by  burns  or  oscharotics,  in  which  case 
is  ofton  complicated  with  symblepharon,  or  adhesion 
the  lids  to  the  eyeball,  or  of  such  inflammations  as  ar 
attended  with  excoriation  and  ulceration  of  the  tarsa 
borders,  and  generally  only  partial 

Partial  ankyloblepharon  is  to  be  distinguished  fron 
phimosis  palpebrarum,  which  is  properly  contraction  of  th 
palpebral  fissure  from  transverse  shortening  of  the  border 
of  the  eyelids,  accompanied  by  contraction  of  the  conjunc 
tiva  (pp.  109,  26 1; 

Supposing  the  eye  otherwise  sound,  the  effect  of  anchy 
loblepharon  is  of  course  to  impede  or  wholly  prevent  thd 
exercise  of  vision  according  as  it  is  partial  or  total ;  bu 
very  often,  ankyloblepharon  is  complicated  with  symble 
pharon,  or  adhesion  of  the  eyelid  to  the  eyeball,  or  witl  P 
some  other  defect  of  the  latter,  viz.,  such  as  may  arisq^ 
from  the  same  injury  or  inflammation,  which  gave  occa> 
sion  to  the  adhesion  of  the  eyelids,  or,  in  the  case  o: 
congenital  ankyloblepharon,  imperfect  development 
tho  eyeball. 

Prognosis  and  treatment. — The  treatment  consists  in 
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separation  of  the  adhesion  with  the  knife  ;  but  in  cases  oj  n 
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; ■  :al  anchyloblepharon,  it  is  necessary,  before  proceeding 
operate,  to  direct  attention  to  the  state  of  the  eyeball 

■  regards  prominence  and  firmness,  and  whether  or  not 
[L  ee  case  is  complicated  with  symblepharon,  or  adhesion 

•  the  eyelid  to  the  eyeball.  The  degree  of  sensibility  to 
;ht  ought  also  to  be  had  regard  to  as  an  indication  of 

tij  >  e  condition  of  the  eyeball. 
i'JTo  determine  whether  or  not  the  case  is  complicated 
•  th  syniblepharon,  or  adhesion  of  the  eyelid  to  the  eye- 

'  ii,ll,  the  united  eyelids  are  to  be  pinched  up  into  a  fold, ittd  the  patient  desired  to  move  the  eyeball  about  and  to 
ako  efforts  as  if  to  open  and  shut  the  eye.  During 
is,  the  attention  of  the  surgeon  is  to  be  directed  as  to 

J  aether  the  eyeball  moves  freely  or  not  behind  the 
•elids.    The  point  may  be  also  ascertained  by  passing 
probe  through  the  opening  at  the  inner  or  outer  angle, 
such  exist,  and  observing  whether  or  not  it  can  be 

eely  moved  up  and  down  in  the  oculo-palpobral  space. 
The  operation  for  partial  anchyloblepharon  is  performed 
Y  passing  a  director  behind  the  part  where  the  borders 
:  the  eyelids  adhere,  whilst  an  assistant  stretches  the 
pper  eyelid  upwards,  and  the  lower  downwards,  and 
^parating  them  with  a  scalpel,  taking  care,  in  the  case 

immediate  union,  not  to  cut  the  proper  substance  of 
ie  tarsus  either  of  the  one  or  other  eyelid.   If  the  anchy- 
iblepharon  be  mediate,  the  false  membrane  is  to  be 

jtached  first  from  the  border  of  the  lower  e3'elid,  and 
ien  from  that  of  the  upper,  a  scalpel  or  scissors  being 
e  instrument  employed  according  to  the  thickness  and 

:  nnexions  of  the  false  membrane. 

In  the  case  of  total  anchyloblepharon,  if  there  is  an 
)ening  at  the  inner  angle,  a  director  or  probe  is  to  be 
issed  through  it  behind  the  united  eyelids,  and  their 
sparation  effected  in  a  manner  similar  to  that  just  indi- 
ited.    If,  however,  there  is  no  opening,  the  united  eye- 
ids  are  to  be  pinched  up  into  a  vertical  fold,  drawn 
om  the  eyeball,  the  assistant  taking  charge  of  the  upper 
jrelid,  the  surgeon  himself  the  lower,  and  the  united 
lges  separated  at  the  part.    Through  the  openino-  thus 
lade  the  director  is  passed,  and  run  along,  first  to  the 
mer  angle,  and  the  adhesion  divided  in  that  direction, 
id  then  to  the  outer  angle,  and  the  adhesion  divided  in 
lat  direction. 

The  operation  which  has  now  been  described,  it  will  be 
bscrved,  is  of  comparatively  easy  performance,  but  the 
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tendency  to  re-adhesion  constitutes  the  great  obstaclo  < 
a  successful  issue,  especially  in  cases  in  which  the  anch 
loblepharon  has  arisen  from  burns  and  the  action  of  esch 
rotics. 

To  prevent  reunion,  the  eyelids  should  be  frequent 
drawn  from  each  other  after  the  operation,  and  the  ra 
borders  smeared  with  tutty  ointment,  until  cicatrizatic 
takes  place.    What  is  very  likely  to  prove  useful,  is 
promote  union  between  tbo  skin  and  conjunctiva  at  tl3 
external  auglo,  by  means  of  a  suture. 

2nd. — Si/mblepharon . 
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This  is  adhesion  of  the  conjunctival  surface  of  one  < 
both  eyelids  to  that  of  tho  eyeball.    The  cornea  is  gent 
rally  moro  or  less  involved  in  the  adhosion.    It  may  1 
either  mediate  or  immediate,  total  or  partial,  and  may  e: 
in  complication  with  ankyloblepharon. 

Symblepharon  is  usually  the  consequence  of  injury 
tho  conjunctiva  from  the  action  of  escharotics  intrude 
into  tho  eyo  (p.  109),  or  ulceration  of  the  conjunctiva. 

Tho  contraction  of  the  conjunctiva,  with  obliteratio 
of  tho  palpebral  sinuses,  above  referred  to  under  th  (1 
head  of  Cuticular  Conjunctiva  (p.  261),  has  been  calle 
symblepharon  posterivs,  but  it  differs  from  the  synible 
pharon  under  consideration  as  essentially  as  phimos: 
palpebrarum,  with  which  it  generally  co-exists,  doe 
from  ankyloblepharon  (p.  C68). 

Prognosis  and  treatment. — The  morbid  adhesion  betwee 
tho  eyelid  and  tho  eyeball  may  be  readily  separated  b 
tho  knife,  but  re-establishment  of  tho  adhesion  is 
prone  to  tako  place  as  in  ankyloblepharon,  or  mor 
so.  Even  in  partial  mediate  symblepharon,  the  band 
or  frrcna  have  been  generally  found  to  be  reproduced, 

In  somo  cases  of  this  sort,  better  success  may  bo  ob 
tailed  by  first  cutting  the  band  or  fraenum  at  its  con 
nexion  with  the  eyeball,  and  uniting  tho  wound  of  th<3  pi 
ocular  conjunctiva  with  a  stitch  or  two  of  fine  thread,  the 
band  or  frrenuin  being  left  in  connexion  with  the  eyelid 
and  only  removed,  if  necessary,  after  the  union  of  thai 
wound  of  the  ocular  conjunctiva. 

To  permit  of  the  approximation  of  the  edges  of  the) 
wound  by  sliding  of  the  conjunctiva,  according  to  tho 
principle  of  the  operation  by  transposition  for  ectropium,  ! 
above  described  at  p.  027,  that  membrane  may  be  iucisedl  ..■ 
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it  some  appropriate  distanco  and  place.    But  this,  as 

""i  yell  as  transplantation  of  the  conjunctiva,  presupposes  the 
^  avourable  condition  of  a  circumscribed  adhesion  with  a 

:reat  extent  of  adjacent  sound  conjunctiva. 
iieni 
16 11 
alii   

at  U 

section  iv. — tumotjrs,  cancer,  etc.,  of  the  eyelids 
and  Eyebrows. 

•1.-st. — Phlyctenules  on  the  horders  of  the  eyelids,  from  6b- 
«,](  struction  of  the  Meibomian  apertures  and  retention  of  the 
j[  secretion. 

:a  This  state,  which  has  been  above  noticed  (p.  9),  gives :  ise  to  some  uneasiness  in  the  part,  especially  when  the 

"T,'  r>yelids  ai'e  moved.  The  film  which  forms  the  walls  of  the 
"*  liihlyctenula  will  give  way  of  itself,  and  the  accumulated 
" .  ■  ecretion  be  allowed  to  escape ;  but  removal  may  be  at 

: nee  effected  by  lacerating  the  phlyctenula  with  the  point 

:,'f  If  apin. 
2nd. — Meibomia  n  concretions. 

ijjf     Concretions  sometimes  fomi  apparently  in  tho  Mei- 
« iomian  glands,  and  are  seen  shining  through  the  palpebral 
conjunctiva  on  everting  the  eyelid.    Sometimes  they  pro- 

\\  :-3ct  on  the  surface  of  the  conjunctiva,  acting  thus  as  a 
::,  ;ause  of  irritation  to  the  eye.    The  concretion  may  bo 

alcareous  or  sebaceous. 

",j     The  removal  of  such  a  concretion  is  effected  by  dividing he  conjunctiva  over  it,  with  the  point  of  a  lancet  and 

i   urning  it  out  with  a  Daviel's  spoon. 
I  have  been  sometimes  applied  to  by  patients  com- 

,i   darning  of  a  fccUng  as  if  some  foreign  body  were  in  tho 

i  'ye,  and  on  examination  have  discovered  a  small  mass  of 
ebaceous  matter,  like  what  may  bo  squeezed  out  from 

CX  une  of  tho  sebaceous  glands  of  the  nose,  only  some- vhat  firmer  and  clearer,  contained  in  a  follicle  in  the 

.•.    :onjunctiva  over  the  tarsal  cartilage  and  jDro trading 
I  ,t  the  surface.    This  sebaceous  mass,  like  tho  contents 
6f  a  sebaceous  gland  of  the  skin,  was  readily  pressed 
.ut. 
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3rd. — Enlargement  and  induration  of  the  Meibomian  giant 

When  the  Meibomian  glands  are  thus  affected,  they  ail 

felt  under  the  skin  liko  strings,  besides  forming  promi  " nences  towards  the  borders  of  the  eyelids. 
Alteratives  and  tonics  generally,  and  friction  -with  cam 

phorated  mercurial  ointment  locally,  constitute  the  onl; 
admissible  treatment. 

4th. — Vesicles  or  phlyctemdce  on  the  cutaneous  surface  of  th 
eyelid  near  its  margin. 

Vesicles  or  phlyctenule,  containing  a  watery  fluid, 
are  sometimes  met  with  single  or  several  together,  an 
of  a  size  from  that  of  a  mustard  seed  to  the  size 
a  pea.  The  evacuation  of  the  fluid  by  a  puncture  wr 
a  lancet  is  sometimes  sufficient  for  the  removal  of  thes> 
vesicles;  if  not,  the  vesicle  is  to  be  snipped  off  wit] 
tho  scissors. 

5th. — Sycosis  of  the  edge  of  the  eyelid. 

This  is  a  softish  fleshy-liko  growth,  sometimes  shoot 
ing  out  with  a  sharp  edge  from  the  margin  of  the  eyelid 
It  is  to  bo  snipped  away  with  tho  curved  scissors,  and  th 
part  afterwards  repeatedly  touched  with  the  sulphate  o 
copper. 

6th. —  Warts  on  the  eyelids. 

Warts  are  not  uncommon  on  the  cutaneous  surface  o: 
the  eyelids  or  on  their  border. 

If  pedunculated,  they  may  be  removed  by  ligature,  0] 
at  once  snipt  off  with  the  scissors.  The  root  is  then  t< 
be  touched  with  strong  acetic  acid  or  lunar  caustic.  I 
they  have  a  broad  base,  their  removal  may  be  effected  bj 
the  escharotics  alone. 

7th. — Horny-like  excrescences  connected  with  the  shin  of  the 

eyelids. 
One  of  the  minute  sebaceous  follicles  of  the  skin  of  th< 

eyelids,  especially  of  the  lower,  may  become  enlarged,  and 
give  out  a  morbid  secretion,  which,  hardening  as  it  is  pro 
duced,  does  not  fall  away  on  being  thrust  out  by  succes- 
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:ive  additions,  but  forms  the  horny-like  excrescences 
aider  consideration. 
The  portion  of  skin  in  which  the  excrescence  has  its 

.  oot,  is  to  be  snipped  off  in  a  fold  with  the  scissors. 

Sth. — Milium. 

A  small  white  pearly-looking  tumour,  of  about  the  size 

;f  a  pin's  head,  called  milium,  often  presents  itself  in 
greater  or  less  numbers  in  the  skin  of  the  cheeks  and  eye- 

lids, situated  apparently  immediately  underneath  the 
I  pidermis,  which  they  raise  up  and  through  which  they 
hine. 

Composed  of  a  comparatively  thick  capsule  without 
•periing,  in  which  is  contained  a  sebaceous-looking  matter, 
.nilia  are  quite  different  from  enlargements  of  the  common 
ebaceous  follicle,  produced  by  accumulated  secretion. 
The  bodies  in  question  are  in  their  natural  course  thrown 

iff  by  the  giving  way  of  the  epidermis  covering  them,  and 
nay  be  succeeded  by  new  ones.    They  thus  appear  to  bo 

:>f  the  same  nature,  as  dehiscent  glandular  cells  of  the 
implest  kind. 
Their  removal,  when  required,  is  best  effected  by  care- 

.  ally  scratching  through  the  epidermis  covering  them  with 
ny  fine-pointed  instrument,  taking  care  not  to  scratch  so 

•l.eep  as  to  cut  the  capsule,  and  squeezing  the  body  out  of 
bfcs  nidus  between  the  thumb  nails.  If  the  capsule  be 
[  rounded,  it  may  remain  while  its  contents  only  escape. 

nhe  body,  when  turned  out  whole,  exactly  resembles  a 
.  linute  pearl. 

9th. — Thickwalled  encysted  tumours.* 

Large  tumours — of  the  sizo  of  a  horse-bean,  or  even 
greater — but  apparently  of  the  same  nature  as  the  miliary 

J  mimes  just  described,  are  sometimes  met  with,  especially  in 
hildren,  imbedded  in  the  skin  and  subcutaneous  cellular 

I  issue  of  the  eyelids. 
The  capsule  part  of  the  tumour  is  white,  very  thick, 

j'  .ometimes  of  considerable  almost  gristly  consistence,  and ough  and  tuberculated  on  its  surface. 
The  removal  of  such  a  tuniour  is  most  easily  effected 

...-JI    *  Albuminous  tumour  ; — Molluscum  coutagiosum  ; — Glandiform J  umour. 
X  X 
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by  dividing  it,  as  well  as  the  investing  integument,  with 
the  stroke  of  a  lancet,  and  then  by  pressure  squeezing  out 
the  halves  of  the  thick  cyst  from  their  nidus.  The  wound 
left  quickly  heals.  If  the  sebaceous  contents  merely  have 
been  pressed  out,  and  the  thick  wall  of  the  cyst  left,  as 
it  sometimes  is,  the  wound  does  not  heal,  but  degenerates 
into  an  ill-conditioned  ulcer,  which  remains  until  the  cyst is  removed. 

These  tumours  sometimes  occur  in  considerable  num.' 
ber,  and  of  different  sizes,  in  the  eyelids,  eyebrows,  fore- 

head, and  cheek. 

10th. — Chalazion,*  or  tarsal  tumour. 

This  tumour  is  situated  in  the  substance  of  the  tarsal 
cartilage,  usually  somo  littlo  way  from  the  margin  of  the 
eyelid.  It  some-times  causes  considerable  elevation  of  the 
skin,  but  generally  it  occasions  no  marked  appearance 
externally.  On  everting  the  eyelid,  the  conjunctiva  at 
the  placo  is  observed  to  be  livid  red,  and  elevated,  but 
sometimes  depressed  in  tho  middle  As  the  tumour  in- 
creases,  tho  conjunctiva  becomes  thin,  and  at  last  gives 
way,  when  a  small  fungus-like  substance  rises  from  the 
opening. 

Tho  tumour  consists  of  a  gelatiniform  fibrinous  matter 
not  oncysted,  but  simply  contained  in  a  cavity  it  has 
formed  for  itself  by  accumulating  in  the  substance  of  the 
tarsal  cartilage.  Examined  under  the  microscope,  the 
gelatiniform  fibrinous  matter  is  seen  to  contain  cells  in 
various  degrees  of  development,  and  to  be  interspersed 
with  a  few  capillary  vessels. 

Suppuration  sometimes  takes  place  in  the  tumour. 
Treatment. — If,  as  is  frequently  the  case,  the  patient  be 

dyspeptic,  by  improving  the  state  of  the  digestive  organs, 
the  tumour  may  be  arrested  in  its  progress  and  even  alto- 

gether dispersed.  Locally,  friction  with  camphorated 
mercurial  ointment  may  be  employed. 

If  the  tumour,  however,  has  already  become  large,  and 
presses  disagreeably  on  the  eyeball,  it  ought  to  be  re- 

moved. The  operation  consists  in  everting  the  eyebd, 
making  a  free  incision  into  the  tumour,  and  pressing  out 
its  contents  so  far  as  they  admit  of  it;  what  remains  is  to 

*  Fibrinous  tumour,  Mackenzie. 
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;  ig  broken  up  and  scooped  out  by  means  of  Daviel's  spoon 
>  ntroduced  through  the  wo  and. 

When  more  prominent  externally  than  internally  the 
i  ncision  may  be  made  through  the  skin  oyer  the  tumour 
uirallel  to  the  margin  of  the  eyelid. 
It  may  happen  that  two  tumours  Lie  close  together,  and 

•>nc  only  be  evacuated  by  the  incision.  Should  this  prove 
io  be  tho  case,  the  incision  is  to  be  made  into  the  second 
;umour  also,  and  its  contents  pressed  out.  Of  two 

Mimoui's,  one  may  be  more  prominent  internally,  the 
'ither  externally. 
A  chalazion  giving  way,  a  fungus-like  excrescence,  as 

ibove  mentioned,  arises  from  its  bottom.  This  may  con- 
inue  without  farther  trace  of  the  chalazion. 

An  incision  being  made  on  each  side  of  its  base,  it  is  to 
)e  cut  out  by  the  root  with  a  pair  of  curved  scissors. 

1 1th. — Encysted  tumour. 

Encysted  tumours,  sometimes  congenital,  are  occasion- 
tlly  met  with  in  the  eyelids,  especially  the  upper,  towards 

.  he  temporal  side.    They  are  situated  under  the  orbicul- 
aris palpebrarum,  and  arc  often  adherent  to  the  perios- 

eum  of  the  margin  of  the  orbit.    The  cyst  is  thin  but 
.  inn,  and  the  contents,  a  sebaceous  or  glairy  matter, 

'  sometimes  mixed  with  hairs. 
For  the  removal  of  such  tumours,  the  following  general 

I  Lirections  only  can  be  given : — 
1st.  The  external  incision  should  be  free,  and  in  tho 

lirection  of  the  orbicularis  palpebrarum. 
2nd.  The  cyst  should  be  dissected  out  entire,  if  pos- 

sible. At  any  rate,  it  must  all  be  extirpated.  If  any 
part  of  it  is  left,  which  without  care  might  happen  in 

U  ■  -egard  to  that  part  of  it  adhering  to  the  bone,  the  wound 
vill  not  heal,  and  disease  and  exfoliation  of  the  bone  may 
.ake  place. 

12th. — Hydatids  in  the  cellular  substance  of  the  eyelids. 

Dr.  Mackenzie  mentions  a  case  of  swelling  over  the 
.emple  and  zygoma,  from  which,  by  puncture  from  within 
he  mouth,  a  glairy  fluid  and  a  number  of  hydatids  were 
Lischarged.  After  this  an  abscess  formed  in  the  upper 
id,  in  the  pus  evacuated  from  which  there  were  contained 
leveral  hydatids. 

x  x  2 

m 
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13th. — Ncevus  maternus  and  aneurism  ly  anastomosis  in  the 
region  of  the  eyelids. 

The  skin  of  this  region,  as  woll  as  that  of  any  other 
part  of  the  body,  is  occasionally  found  to  be  the  seat  of 
that  form  of  nEevus,  called  mole,  in  which  a  circumscribod 
part  of  the  skin  is  thickened,  of  a  brown  colour,  and 
covered  with  hair. 

Ntevus  or  aneurism  by  anastomosis  also  sometimes  im- 
plicates the  oyelids. 

Tho  various  methods  of  treating  noevi  or  aneurism  by 
anastomosis  which  have  been  adopted,  are : — vaccination 
— oscharotic  and  irritant  injections  into  the  tumour — in- 

cision of  tho  vessels  within  the  tumour — seton — ligature. 
By  subcutaneous  ligature,  I  have  obtained  obliteration 

of  largo  vascular  ncovi  of  tho  upper  eyelid. 
Anothor  plan  is  to  draw  through  tho  tumour  a  mesh  of 

thread  dipped  in  a  solution  of  porchloride  of  iron.  By 
the  coagulation  of  the  blood,  the  tumour  becomes  solidi- 
liod,  and  is  ovontually  absorbed. 

Superficial  nsevi,  I  have  treated  by  the  application  of 
lunar  caustic. 

14th. — Scirrhoid  callosity  of  the  eyelids.  . 

A  hard  tuberculated  warty- Like  degeneration  of  the 
eyelid,  commonly  the  lower,  at  the  tarsal  border  to  a 
greater  or  less  extont,  traversed  by  varicose  vessels,  and 
onding  in  ulceration,  sometimes  occurs,  especially  in  old 
people.  Though  resembling,  it  is  not  of  the  nature  of scirrhus. 

If  not  irritated,  it  may  remain  stationary.  Sometimes, 
however,  it  causes  so  much  irritation  to  the  eye,  and  pro- 

duces so  much  deformity,  that  the  patient  seeks  for  its 
removal  by  operation. 

The  operation  consists  simply  in  the  amputation  of 
tho  diseased  part. 

15th. — Epithelial  'Cancer  of  the  eyelids.* 

Epithelial  cancer  commences  more  commonly  in  the 

lower  eyelid  than  in  the  upper,  and  first  manifests  itself 

*  Epithelioma. 
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as  a  small  indurated  wart  or  tubercle,  next  the  cheek, 
L  towards  one  or  other  angle,  over  which  the  skin  may 
tbe  otherwise  natural,  except  that  it  is  pervaded  by  en- 
lilarged  veins,  and  which  is  little  or  not  at  all  painful. 

'  This  tubercle  is,  perhaps,  followed  by  others. 
This  stage  of  the  disease — the  stage  of  induration — after 

I remaining  for  an  indefinite  time,  is  succeeded  by  ulceration. 
j  The  ulcer  is  smooth  and  destitute  of  granulations,  and 
:the  scanty  discharge  from  it  consists  of  a  viscid  sanies. 

'.The  edges  of  the  ulcer  are  knotted  and  irregular,  but  the 
.-  suiTOunding  skin  is  natural.  Heat  and  lancinating  pain 
;  in  the  part  may  now  be  complained  of.  The  ulceration 

•  may  be  arrested  for  a  time,  and  again  proceed,  or  while 
.  it  stops  at  one  part  it  goes  on  at  another. 

Though  the  ulceration  may  eventually  eat  away  not 
only  the  whole  eyelids,  but  also  the  neighbouring  parts, 
it  does  so  very  slowly,  perhaps  only  in  the  course  of 

years. 
In  the  progress  of  the  disease,  the  ej'eball  may  be  de- 

stroyed by  ideeration  and  bursting  of  the  cornea  with 
evacuation  of  the  humours,  but  this  appears  to  be  the 
effect  rather  of  common  inflammation  of  the  eyeball,  from 
the  exposure  to  which  it  is  subjected  by  the  loss  of  its 
protecting  parts,  than  of  extension  of  the  cancerous 
disease. 

Inconsiderable  suffering  in  general  attends  the  stage  of 
ulceration,  but  when  nerves  are  exposed,  or  when  the 
eyeball  bursts,  there  is,  of  course,  severe  pain. 
The  neighbouring  lymphatic  glands  do  not,  at  least 

not  untd  an  advanced  stage  of  the  disease,  become  swollen, 
and  the  general  health  does  not  suffer. 

Cancer  of  the  eyelids,  which  is  an  uncommon  disease, 
does  not  occur  before  the  middle  period  of  life ;  in  which 
respect  it  is  distinguished  from  lupus. 
From  syphilitic  ideeration  of  the  eyelids  above  de- 

scribed, cancerous  ulceration  may  be  distinguished  by 
the  slowness  of  its  progress,  and  the  natural  state  of  the 
surrounding  integuments,  together  with  the  history  of 
the  case. 

Treatment. — Whdo  the  disease  is  as  yet  circumscribed, 
its  removal  may  bo  attempted  either  by  cscharotics  or 
extirpation. 

Escharotic  Treatment. — The  following  case  of  cancerous 
ulceration  close  to  tho  inner  can  thus,  treated  with  sul- 

phate of  zinc  paste  as  recommended  by  Dr.  Simpson  of 
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Edinburgh,  has  been  published  by  Dr.  Mackenzie  in  t! 
Ophthalmic  Hospital  Reports  for  April,  1859. 
Having  driven  off  by  heat  the  water  of  crystallisatio: 

of  a  few  grains  of  the  sulphate  of  zinc,  and  reduced  th 
residuum  to  a  fine  powder,  he  mixed  it  with  glycerine  s 
as  to  form  a  thick  tenacious  paste.  Taking  a  Little  of  thi 

on  the  point  of  a  bit  of  stick,  he  applied  it  over  the  sea' and  over  the  hard  edges  of  the  ulcer,  and  covered  thi 
part  with  dry  lint. 

Next  day,  he  found  that  the  application  had  given  ver 
littlo  uneasiness  ;  but  that  it  had  acted  in  destroyin 
almost  entirely  the  hard  edges  of  the  sore,  and  left  th 
whole  of  its  surfaco  free  from  scab  and  of  a  florid  health 
colour. 

Two  or  threo  times  subsequently,  Dr.  M.  covered  th 
edges  again  with  the  zinc  pasto  ;  after  which,  he  left  th 
wound  to  cicatrise  under  the  application  of  dry  lint.  Th 
result  was  that  in  less  than  two  months  from  the  com 
mencemont  of  the  treatment,  healing  had  taken  plac 
with  a  firm  and  health y-looking  cicatrice. 

Extirpation. — In  removing  the  affected  parts  with  th 
knife,  a  portion  of  the  healthy  structure  immediatel 
around  must  be  included. 

At  tho  same  time  that  the  morbid  structure  is  removed, 
it  would  be  proper  to  transplant  a  portion  of  skin  from 
the  neighbourhood  in  order  to  fill  up  the  gap  and  thus 
preserve,  if  possible,  a  covering  for  the  eyeball. 

Antiphlogistic  and  anodyne  remedies  are  often  found 
useful,  not  only  in  palliating  symptoms,  but  even  in  re- 

tarding the  progress  of  the  disease. 

16th. — Melanosis  of  the  eyelids. 

The  eyelids  and  conjunctiva  are  sometimes  implicated 
in  melanosis,  but  it  is  not  necessary  to  go  particularly  ! 
into  the  subject. 

17th. — Phiheiriasis  of  the  eyebrows  and  eyelashes* 

Pediculi  on  the  eyebrows  or  edges  of  the  eyeblds  keep 
up  a  state  of  chronic  inflammation,  and  cause  intolerable 
itching. 

*  See  a  ease  of  Mr.  StreatfeiM's,  reported  and  illustrated  — 
"Ophthalmic  Hospital  Reports,"  Vol.  II.  p.  125. 
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Treatment. — After  as  many  of  the  eyelashes  have  been 
ducked  out  as  are  loose  enough  to  yield  to  the  force 
jxerted  by  means  of  the  finger  and  thumb,  the  eyebrows, 
und  edges  of  the  eyelids,  are  to  be  smeared  with  some 
mercimal  salve,  such  as  the  strong  red  precipitate  or 
;itrine,  twice  a  day.  After  which,  care  is  to  be  taken 
to  dislodge  the  insects  from  the  eyebrows  by  means  of 
a  fine  comb  ;  from  the  eyelashes,  by  means  of  a  forceps, 
or  the  eyed  end  of  a  darning  needle. 
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CHAPTER  VIII. 

Section  I. — Diseases  of  the  Conjunctiva. 

1st. — Pterygium* 
This  is  a  vascular  and  thickened  state  of  a  circum 

scribed  portion  of  tho  conjunctiva  of  a  triangular  form 

the  apex  corresponding  to  the  cornea,  on  ■which  it  en 
croaches  to  a  greater  or  less  extent ;  the  base  corre 
spending  to  t  he  circumference  of  the  eyeball.  The  con 
nection  between  tho  portion  of  the  conjunctiva  implicated 
and  tho  subjacent  sclerotica,  continues  as  loose  as  in  the 
natural  stato. 

Fio.  164. 

Pterygium  has  its  seat  generally  on  the  nasal  side  of 
the  eye,  in  which  case  its  base  corresponds  to,  and  is 
incorporated  with,  the  semilunar  fold,  but  that  it  is  not 
in  its  nature  an  extension  of  that  fold  of  conjunctiva  is *  Web. 
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roved  by  the  circumstance,  that  pterygium  sometimes 
;  icurs  on  the  temporal  side,  and  even,  though  more  rarely, 
1 1  the  upper  or  lower  side  of  the  eye. 

'  Moreover,  the  disease  appears  to  begin  by  the  forma- 
on  of  what  ultimately  forms  its  apex,  close  to  the  edge 

•' ?  the  cornea,  before  any  thickening  or  unnatural  vascu- 
:,rity  of  the  conjunctiva  is  observable. 
The  disease  is  of  consequence  only  when  it  implicates 

Me  conjunctiva  corneas  so  far  that  the  vascularity  and 
lickening  extend  to  the  middle  of  the  cornea,  and  ob- 
nruct  the  pupil. 
!  Both  the  nasal  and  temporal  sides  of  the  same  eye  are 
|  mietimes  the  seat  of  pterygium.  Cases,  it  is  alleged, 
ave  been  met  with  in  which  pterygium  existed  not  only 

mi.  I  a  the  nasal  and  temporal,  but  also  on  the  upper  and 

.-jl'rwer  sides  of  the  same  eye. 
fjl  Two  degrees  of  pterygium  occur,  viz.,  pterygium  tenue 
^.1  el  membranosum,  and  pterygium  crassum  vd  musculosum ; 
•j.lie  former  thin  and  semi-transparent,  the  latter  thick  and 
A  eshy-looking. 

Causes. — Nothing  certain  has  been  made  out  on  this 
ead.  The  subjects  of  pterygium  are  generally  old  per- 

t'ons.  It  sometimes  takes  its  origin  in  chronic  inftam- 
I  ration  of  the  conjunctiva.  The  affection  has  been  most 

J  ,'equently  met  with  in  labourers  whose  work  exposed I: hem  to  the  entrance  of  mortar  and  stone  dust  into  the 
h  ye,  and  in  persons  who  have  been  long  resident  in  hot 
[.  limates.  Dr.  Mackenzie  mentions  that  he  has  seen  a 
li (article  of  gunpowder,  which  had  been  lodged  for  years 
B  uder  the  conjunctiva,  at  last  cause  pterygium. 

Diagnosis. — Partial  mediate  symblepharon  is  apt  to  be 
onfoonded  with  pterygium.    Indeed,  many  of  the  cases 
diich  have  been  described  and  delineated  as  examples  of 
uperior  and  inferior  pterygium,  appear  to  be  examples 

i  ather  of  partial  mediate  symblepharon. 
Prognosis. — The  morbid  state  of  the  conjunctiva  under 

•  :onsideration,  is  not  disposed  to  disappear  spontaneously, 
mt  it  may  remain  stationary  or  be  long  before  it  extends 
;o  far  on  the  cornea  as  to  interfere  with  vision. 

Treatment. — Pterygium  may  sometimes  be  removed  by 
.    requently  touching  it  with  the  nitrate  of  silver  solution  or 

.vith  vinum  opii.    If,  however,  it  does  not  yield  to  this 
i  rcatment,  and  if  it  has  extended  so  far  on  the  cornea  as 
o  obstruct  vision,  its  removal  by  operation  becomes 
leccssary. 
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'  Operation  for  the  removal  of  pterygium. — The  pati( being  seated  as  for  the  operation  for  cataract,  and  be 
eyelids  secured  by  an  assistant,  or  held  apart  by  1 
spring-wire  speculum,  the  surgeon,  while  the  patic 
turns  the  eye  outward,  if  the  pterygium  be  on  the  na 
side,  with  a  hooked  forceps  seizes  the  pterygium  abc 
its  middle,  and,  whilst  keeping  it  raised  from  the  surfz 
of  the  sclerotica,  passes  a  cataract  or  iris-knife  with  t  \m] 
edge  towards  the  cornea,  and  one  of  the  flat  surfaces 
the  blade  towards  the  sclerotica,  behind  it,  and  detacl 
it  fi  •om  the  sclerotica  by  cutting  outwards  as  far  as  tf 
margin  of  tho  cornea,  where  the  knife  is'  to  be  made 
cut  itself  out.  Still  keeping  hold  of  the  pterygia 
with  tho  forceps,  he  now  with  the  same  knife,  or  wi 
a  pair  of  curved  scissors,  separates  the  pterygium  t 
wards  its  base,  where  it  is  to  be  cut  away  without  e: 
croaching  too  near  the  semilunar  fold,  if  it  be  an  intern 
pterygium. 

Instead  of  such  an  extensive  romoval,  it  will  be  foun 
in  most  cases,  sufficient  to  seize  the  pteiygium  with  £ 
forceps  near  the  cornea,  in  such  a  manner  as  to  raise 
up  in  a  fold ;  and  then,  with  a  pair  of  curved  scissors, 
snip  away  the  apex  part  of  it. 

Tho  base  part  of  the  pterygium  does  not  require  to  1 
interfered  with.    The  semilunar  fold,  especially,  must  1 1 
left  untouched. 

2nd. — Pinguecula.  * 

This  is  a  small  whitish-yellow  tumour,  from  the  size 
a  pin's  head  to  that  of  a  small  pea,  in  the  sclerotic  coi 
junctiva  and  subjacent  cellular  tissue,  close  to  the  margi 
of  the  cornea  on  its  nasal  or  temporal  side.    It  is 

called  from  its  being  supposed  to  be  a  deposition  of  fa' 
though  erroneously,  as  shown  by  Weller,  who  foun 
it  to  be  of  an  albuminous  nature.    One  or  two  of  th  fjj, 
rectal   vessels,   enlarged    and    varicose,    usually  rxt  jjj, 
into  it. 

Pinguecula,  which  is  of  very  common  occurrence  to 
wards  the  middle  period  of  life,  can  scarcely  be  viewe  ̂  
as  morbid,  inasmuch  as  it  occasions  no  inconvenience  c 
any  kind.    When  its  removal  is  required,  it  is  only  fo 
the  sake  of  appearance.    Being  seized  with  a  hooked  for 
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*  Pterygium  pingue. 
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::ps,  and  raised,  the  tumour  and  a  small 'portion  of  the 
mounding  conjunctiva  are  to  be  snipped  off  transversely 

iith  a  pair  of  curved  scissors. 
I  In  a  case  of  large  pinguecula,  I  observed  that  it  was 
nched  up  between  the  edges  of  the  eyelids  when  the 

jitter  closed.  This  led  me  to  examine  other  cases,  when 
rfound  that  the  pinguecula  always  occupies  that  part  of 

1  ue  conjunctiva  which,  when  loose,  is  liable  to  be  pinched 
•jtween  the  borders  of  the  eyelids.  It  is  probable,  there- 
rre,  that  pinguecula  owes  its  origin  to  the  constant  slight 

'  rritation  thereby  occasioned. .1,1  J 

3rd. — Congenital  sclcrotico-conjunctival  tumour. * 

This  is  a  small  congenital  tumour  analogous  to  those  of 
le  skin  called  moles,  occasionally  met  with  on  the  white 

?  the  eye,  close  to  the  margin  of  the  cornea,  on  which  it 
srhaps  slightly  encroaches.    The  tumour-  here  delineated, 

01 

ru 

Fig.  165. 

•hich  I  removed,  was  composed  of  pretty  dense  tissue, .milar  to  that  of  the  sclerotica,  with  which  indeed  it  was 
icorporated,  covered  with  conjunctiva,  in  which  the 
mall  hairs  growing  from  it  had  their  roots.  Similar 
amours,  but  without  hairs  growing  from  them,  are  met 
nth.  In  a  case  mentioned  by  Mr.  Wardrop,  hairs  did 
ot  appear  until  the  time  of  puberty. 

*  Trichosis  bulbi  is  a  name  which  is  applicable  to  the  tumour lly  when  hairs  are  growing  on  it. 
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The  tumour  being  not  only  a  blemish,  but  sooner 
later  a  source  of  irritation,  its  removal  is  desired,  and  m 
be  readily  effected  by  seizing  it  with  the  hooked  force 
whilst  an  assistant  holds  the  eyelids  asunder,  and  eith 
transfixing  it  at  its  basp  with  a  knife,  detaching  it  on  t 
side  next  the  cornea,  and  then  completing  its  removal  wi 
the  same  knife,  or  with  scissors,  in  the  manner  abo 
recommended  for  pterygium,  or  at  once  snipping  it  off 
a  transverse  direction  close  to  its  root,  with  a  pah'  of  sha 
curved  scissors. 
Though  the  prominence  of  the  tumour  is  thus  remov 

an  opaque  spot  remains  at  the  place. 

4th. — Abnormal  development,  or  hypertrophy  of  the 
conjunctiva  corneas. 

An  extension  of  membrano,  like  sclerotic  conjuncti 
over  a  part  of  tho  cornea,  is  sometimes  met  with. 

5th. — Fungous  excrescence  of  the  conjunctiva  corneal. 

Tho  wholo  cornea  may  be  covered  with  a  fungous  e 
cresconce,  tuberculatod  on  the  surface,  and  of  a  red 
livid  colour. 

6th. — Fungous  thickening  and  enlargement  of  the 

conjunctiva.* 
In  a  child  about  12  years  of  age,  I  found  the  conjunc 

tiva,  especially  that  part  of  it  forming  the  palpebn 

sinuses,  thickened,  enlarged,  of  a  somewhat  gelatinii'orn consistence,  and  of  a  dirty  yellow  or  light  brown  colour. 
In  other  cases,  the  conjunctiva,  over  the  sclerotic 

especially,  has  been  found  of  a  deep  livid  red  colour  am 
elevated  in  irregular  soft  smooth  masses,  overlapping  th 
cornea  and  protruding  between  the  eyelids  like  che 
mosis. 

Such  affections  by  their  pressure  tend  to  the  destmctio: 
of  the  eye. 

*  Exophtlialmia  fungosa. 
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7 
i'i  m.       7th. —  Various  kinds  of  tumours  of  the  conjunctiva. 
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:PoljTpi  and  warts,  pedunculated  or  sessile,  may  be  met 
;.th  growing  from  any  part  of  the  conjunctiva.  They 
ould  be  removed  by  excision  with  the  curved  scissors. 

'Small  hard  vesicular  tumours,  of  the  size  of  pins'  heads, 
ee  sometimes  presented  by  the  sclerotic  conjunctiva.  If 

1  ized  and  crushed  with  a  hooked  forceps  they  will  dis- 
a|  ppear.    They  may,  however,  be  at  once  snipped  off  with •.e  scissors. 

8th. — Hydatids  in  the  cellular  tissue  under  the  sclerotic 
conjunctiva. 

Acephalocysts  and  cysticerci  have  been  occasionally 
et  with  under  the  sclerotic  conjunctiva.  They  give 
se  to  a  vesicular  tumour  about  the  size  of  a  pea,  in 
;neral  unaccompanied  by  inflammation  or  any  other 
convenience.  On  dividing  the  conjunctiva,  the  hydatid 
adily  escapes. 
A  gentleman,  between  50  and  GO,  consulted  me  about 
small  vesicular  tumour  under  the  conjunctiva,  between 
le  semilunar  fold,  and  the  inner  maigin  of  the  cornea, 
n  examination,  I  found  it  could  be  made  to  slide  in  the 
ibeonjunctival  cellular  tissue.  With  a  fine  hooked 
ireeps,  I  raised  the  conjunctiva  in  a  fold  and  snipped  it 
3ross  with  scissors,  whereupon  the  vesicle  slipped  out 
id  was  received  upon  the  edge  of  the  lower  eyelid.  It 
as  whitish,  of  the  shape  of  an  egg,  and  about  a  quarter  of 

1 1  inch  in  the  long  diameter.    Though  like  a  cysticercus, 
proved  on  close  examination  to  be  an  acephalocyst. 
I  saw  the  patient  again  a  fortnight  after,  when  I  found 

le  wound  of  the  conjunctiva  healed,  but  some  slight 
ilness  of  the  vessels  and  increased  meibomian  discharge, 
)r  which  I  prescribed  an  eyewater  and  salve. 
The  following  case  occurred  to  Mr.  Canton,  who  kindly 

fforded  me  an  opportunity  of  examuiing  the  cysti- 
ercus : — 

Win.  S  ,  aged  two  years  and  seven  months,  a  child 
f  strumous  diathesis,  was  brought  as  a  patient  to  the 
loyal  Westminster  Ophthalmic  Hospital.  Seven  months 
go,  its  right  eye  was  touched  accidentally  by  the  point 
f  an  umbrella,  without  giving  rise,  however,  to  any 
mplcasant  symptom.  A  week  or  two  afterwards,  tho 
ather,  on  depressing  the  lower  eyelid,  observed,  for  tho 
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first  time,  a  tumour  attached  to  tho  eyeball,  about  tla 
size  of  a  small  pea,  and  which,  the  lid  had  entirely  con 
cealed  from  view.  The  tumour  has,  from  that  period  1 
the  present,  been  slowly  and  steadily  on  the  increasi 
without  producing  any  inconvenience. 

The  lower  eyelid  was  now  noticed  to  be  slightly  bulge 
forwards,  near  the  inner  canthus,  and,  upon  depressin 
it,  an  oval  tumour  projected,  the  seat  of  which  was  tb 
cellular  tissue  between  the  sclerotica  and  conjunctiv* 
Its  size  was  that  of  the  little  finger  nail,  and  it  had  s 
encroached  upon  the  inferior  palpebral  sinus,  that  whe: 
the  lids  wore  even  widoly  apart,  it  was  completely  con 
cealod  from  view.  Its  consistence  was  that  of  soft  jell 
and  the  colour,  so  far  as  it  could  be  judged  of  through  th 
rather  vascular  conjunctiva  stretched  over  it,  was  yellow 
ish.  Vision  was  perfect,  and  the  general  appearance  : 
the  eye  hoalthy,  with  the  exception  of  the  slight  con 
gostion  just  alluded  to.  The  tumour  did  not  appear  t 
cause  tho  child  any  annoyance,  or  to  interfere  with  th 
movomonts  of  the  eyeball  or  lids,  but  the  father  wishin 
to  have  it  removed,  I  doprossed  the  lower  lid  as  far  a 
possible,  and  with  a  curved  pah  of  scissors  cut  away  a 
elliptical  piece  of  conjunctiva  from  the  most  prominen 
part  of  tho  swelling.  A  small  quantity  of  thin,  yellowis 
fluid,  issued,  together  with  a  cysticercus — the  two  havin 
composed  the  bulk  of  the  little  tumour.  The  edges  o 
tho  wound  were,  at  the  end  of  two  or  three  days,  full 
united. 

Tho  cntozoon  was  perfect,  about  the  size  of  a  larg 

garden  pea.* 
9th. — Filaria  medinensis  or  Guinea  worm. 

Cases  of  the  Guinea  worm  under  the  conjunctiva  are 
'on  record. 

Section  LI. — Diseases  or  the  Semilunar  Fold  and 
Lacrymal  Caruncle. 

The  lacrymal  caruncle  consists  of  a  mass  of  fibrous  tissue 
similar  to  that  of  the  tarsal  cartilages,  in  which  are  im- 

*  The  Lancet,  July  22,  1818. 
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Ided  follicles  secreting  a  fluid  of  the  same  nature  as 
it  of  the  Meibomian  glands,  and  pouring  it  out  by 
elve  or  fifteen  excretory  orifices  on  its  surface,  which 

invested  by  the  conjunctiva.*  In  the  healthy  state 
e  lacrymal  caruncle  is  of  a  yellowish-red  colour,  slightly 
berculated  on  the  surface,  which,  in  addition  to  the 
rcretory  orifices,  is  beset  with  very  delicate  scarcely 
sible  hairs. 

IThe  semilunar  fold  of  conjunctiva,  which  encloses  at  its 
-;e  edge  a  minute  portion  of  fibrous  tissue,  simdar  in 

M\  t.ture  to  the  tarsal  cartilages,  is  distinguished  from  the 
uular  portion  of  the  conjunctiva  by  its  reddish  colour  and 
eater  thickness. 

SOi 

fully 

m 

1st. — Inflammation  of  the  semilunar  fold  and  lacrymal 
car  uncle,  f 

!In  the  puro-mucous  ophthalmice  the  semdunar  fold  and 
:rymal  caruncle  are  always  very  much  affected.  J  But 

'm  iey  are  sometimes  found  the  princijDal  seat  of  inflarn- 
i:  nation  ;   and  this,  especially  as  regards  the  lacrymal 
j,  iruncle,  occurs  under  two  forms,  viz.,  what  may  be 

Hied  catarrhal,  and  what  may  be  called  phlegmonous. 

i  nd. — Catarrhal  inflammation  of  the  semilunar  fold  and 
lacrymal  caruncle. 

IThe  conjunctiva  forming  the  semilunar  fold  and  invest- 
.g  the  lacrymal  caruncle  is  the  principal  seat  of  this  in- 
:,mmation,  which  is  in  its  nature  very  analogous  to 
:tarrhal  ophthalmia  tarsi  (p.  613,  et  seq.). 

■  Symptoms. — The  semdunar  fold  and  lacrymal  caruncle 
e  very  red  and  much  swoUen,  as  also  the  neighbouring 
;,rts  more  or  less,  and  pmiform  mucus  by-and-by  col- 
jts  in  considerable  quantity  at  the  inner  angle,  the  result 

'  *  Anciently  the  lacrymal  caruncle  was  thought  to  be  the  se- 
jtory  organ  of  the  tears,  and  the  lacrymal  points  the  excretory 
ifices. 
+  Encanthis  inflammatoria. 

:  X  The  semilunar  fold  may  be  so  much  enlarged  in  purulent  oph- 
almia,  as  to  resemble  the  membrana  nictitans  of  quadrupeds,  of 
iich  it  is  naturally  the  miniature  analogue.  In  this  state  of  eu- 
rgement,  I  have  seen  a  surgeon  cut  a  considerable  piece  of  it 
ray,  under  the  erroneous  impression  that  it  was  an  excrescence 
jm  the  conjunctiva. 
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of  increased  secretion  from  the  conjunctiva  and  from  thll 
follicles  of  the  caruncle. 

There  is  a  sensation  as  if  a  foreign  body  were  lodged  a 
the  inner  angle  of  the  eye,  with  considerable  lancinatin 
pain,  especially  when  the  eyelids  are  moved. 

In  consequence  of  the  displacement  of  the  lacrymsji" ; : 
papillce  and  puncta,  as  well  as  their  implication  in  the  in 
flammation,  the  tears  which  collect  in  the  lacus  lacrymali 
are  not  duly  absorbed,  and  therefore  drop  down  over  th 
cheek. 

Causes. — After  cold,  the  irritation  of  inverted  eyelashe 
and  of  foreign  bodies  appears  to  be  the  most  commoi 
causo.  The  foreign  bodies  may  be  lodged  behind  th 
semilunar  fold.  A  loose  eyelash  has  sometimes  beei 
found  to  havo  accidentally  entered  one  of  the  puncta  b" 
one  end,  and  by  its  free  end  pointed  against  and  irritatinj  N6 

the  semilunar  fold  and  caruncle,  to  be  the  source  of  thf  1 irritation  which  has  excited  and  which  keeps  up  th iiillammation. 

Treatment. — All  causes  of  irritation,  if  any  still  exist  ̂  
being  removed,  the  inflammation  will  sometimes  subsid 
under  the  use  of  fomentations  with  tepid  water,  rest  t< 
the  eye,  attention  to  diet,  and  a  little  laxative  medicine 
If  not,  the  local  applications  recommended  in  catarrha  jPW 
ophthalmia  will  be  necessary  (p.  162),  with  perhaps 
leech  or  two  to  the  skin  at  the  inner  angle. 

3rd. — Inflammation  and  abscess  of  the  lacrymal  caruncle.  Ktoi 

1 '  .. 

This  is  altogether  analogous  to  abscess  of  the  Meibo  *£. 
mian  glands.  The  symptoms  are  at  first  similar  to  thos  %[,,: 
of  catarrhal  inflammation  of  the  semilunar  fold  and  lacry  j v 
mal  caruncle,  but  as  suppuration  takes  place,  the  pail  alf, , 
becomes  throbbing,  the  redness  darker,  and  the  swellin;  a  \\,, 
greater,  until  it  presents  a  yellow  point,  usually  betweei  erly 
the  caruncle  and  semilunar  fold.  This  point  bursting  o: 
being  opened  with  the  lancet,  the  abscess  is  evacuated 
whereupon  the  symptoms  subside  and  the  part  heals.  A 
a  consequence  of  the  suppuration,  atrophy  of  the  caruncl 
sometimes  takes  place. 

Treatment. — When  suppuration  is  threatened,  warn 
fomentations  are  to  be  applied  to  the  inner  angle,  and  ai 
soon  as  fluctuation  is  perceptible  or  a  yellow  point  present! 
itself,  the  abscess  is  to  be  opened  with  a  lancet. 
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4th. — Chronic  enlargement  of  the  lacrymal  caruncle  and 

semilunar  fold* 

Chronic  enlargement  of  the  lacrymal  caruncle  and 
?milunar  fold  sometimes  occurs,  and  presents  itself  in 

-;  tie  form  of  a  red,  soft  tumour,  tuberculated  on  the  sur- 
iii  ,ace,  bleeding  readily  on  being  touched,  without  pain, 
ill  md  of  a  size  sometimes  as  great,  it  is  alleged,  as  that  of 

nut,  from  which  the  semilunar  fold  in  the  form  of  wing- 
■ke  processes  extends  behind  the  upper  and  lower  eyelids. 
Treatment. — As  reduction  of  the  tumour  is  sometimes 

im  wentually  effected  by  simply  pencilHng  it  with  tho  solu- 
on  of  the  nitrate  of  silver  or  sulphate  of  copper,  or  with 

'.  Lnum  opii,  the  surgeon  must  not  proceed  hurriedly  to i  seise  any  part  of  the  enlarged  caruncle  before  giving 
lese  remedies  a  full  and  fair  trial.    If  a  portion  of  it 
lould  be  removed,  the  caruncle,  supposing  it  afterwards 
;covered  its  healthy  condition,  would  be  so  much  reduced 
i  size,  that  it  would  no  longer  support  the  lacrymal 
ipilla?  and  pun  eta  in  their  proper  adjustment  to  the  lacus 
.crynialis,  the  consequence  of  which  wovdd  be  stillicidium 
i.cryniaruni. 
If,  notwithstanding  perseverance  in  the  treatment  in- 
icated,  the  enlargement  of  the  caruncle  persists,  its 
duction  must  bo  attempted  by  means  either  of  caustic 
•  excision. 
Cauterization. — The  solid  nitrate  of  silver  is  the  caustic 
nployed,  and  the  manner  of  applying  it  is  the  same  as 
recommended  in  cases  of  enlarged  tonsils,  viz.,  to  hold 
.e  point  of  the  caustic  pencd  on  the  tumour  until  a  small 
char  has  formed.  This  is  done  on  different  parts  of  tho 
imour,  and  repeated  as  the  eschars  fall  away. 
Excision. — A  portion  of  the  enlarged  caruncle — one- 
ilf,  or  even  two-thirds  of  it — may  be  excised,  as  is  done 
i  the  case  of  enlarged  tonsils.  Tho  eyelids  being  pro- 
jrly  secured  by  an  assistant,  tho  excision  is  readily 
fected  with  the  curved  scissors,  the  surgeon  first  seizing 
ie  tumour-  by  means  of  the  hooked  forceps. 

5th. — Polypous  and  fungous  excrescences  of  the  lacrymal caruncle  and  semilunar  fold. 

Polypous  and  fungous  excrescences  occasionally  grow 

•  Encauthis  fungosa,  encanthis  benigna. Y  Y 

- 
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from  the  semilunar  fold,  or  lacrymal  cainnclo,  or  betwee 
the  two,  inflammation  having,  or  having  not,  previous] 
existed.  They  may  be  sessile,  and  no  larger  than  a  pin 
head,  or  they  may  be  pedunculated,  and  of  considerab 
size. 

Small  sessile  excrescences  I  have  seen  cease  to  gro 
and  eventually  disappear  without  any  interference.  Whe 
this  is  not  the  case,  and  if  they  are  largo  and  cause  in 
convenience,  they  should  be  touched  with  the  nitrate  ( 
silver  in  solution  or  substance;  or  if  pedunculated  an 
iarge,  they  are  to  be  snipped  off  with  the  scissors,  an 
their  root  touched  with  the  caustic. 

Cth. — Cancer  of  the  lacrymal  caruncle.* 

Somo  authors  speak  of  cancerous  disease  primari] 
affecting  the  laciymal  caruncle,  but  this  either  does  m 
occur  at  all,  or  is  voiy  rare.  Implication  of  the  lacrym: 
caruncle,  however,  in  cancer  commencing  in  noighbourin 
parts,  sometimes  occurs. 

*  Encantliis  maligna. 
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CHAPTER  IX. 

DISEASES  OF  THE  LACRYMAL  ORGAN'S. 

'Section  I. — Diseases  of  the  Secreting  Lacrymal 
Organs. 

1st. — Disordered  states  of  the  lacrymcd  secretion. 

TnE  secretion  of  the  lacrymal  gland  may  be  suppressed, 
r,  on  the  contrary,  it  may  be  poured  out  in  too  great 
bundance.  These  disordered  states  of  the  lacrymal 
ecretion,  it  is  well  known,  are  frequently  the  result  of 
mental  affections.  Suppression  of  the  secretion  is  more 
ommon  in  old  age,  excess  of  secretion  in  youth. 
In  all  cases  these  states  are  to  be  viewed  in  the  light 

ather  of  symptoms  than  of  diseases  in  themselves.  They 
aay  both  of  them  present  themselves  indeed  in  different 
tages  of  one  and  the  same  disease. 

2nd. — Suppression  of  the  lacrymcd  secretion* 

Dryness  of  the  eye  from  suppression  of  the  secretion  of 
ie  lacrymal  gland,  has  been  distinguished  from  dryness 
f  the  eye  depending  on  defective  secretion  of  mucus  by 
ae  conjunctiva ;  but  it  may  be  questioned  whether  a  sup- 
ression  of  the  secretion  of  the  lacrymal  gland,  indepen- 
ontly  of  any  disturbance  of  the  conjunctival  secretion, 
i  a  cause  of  dryness  of  the  eye,  for  in  cases  in  which 
iq  lacrymal  gland  has  been  extirpated,  the  eye  has  cpn- 
jiued  to  be  sufficiently  moistened  by  the  conjunctival 
acretion,  which  in  fact  is  the  ordinary  means  of  moisten- 
lg  the  eye. 
The  dryness  of  the  eye  which  sometimes  attends  amau- 

*  Lacrymal  Xeroma. 
Y  Y  2 
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rosis,  appears  to  be  owing  to  a  disturbance  in  the  secretory 
action  as  well  of  the  conjunctiva  as  of  the  lacrymal  gland, 

Obliteration  of  the  excretory  ducts  of  the  lacryma] 
gland  is  spoken  of  as  a  cause  of  lacrymal  xerophthalmia, 
but  such  a  condition  appears  to  be,  as  I  have  above  ex-  P 
pressed  my  belief,  rather  assumed  than  unequivocally  f 
established  by  any  direct  observation. 

The  fact  appears  to  be,  that,  as  above  stated  (pp.  261 
et  scq.),_  xerophthalmia  is  always  conjunctival,  depending  tfl'i 
on  a  cuticxilar  state  of  the  conjunctiva,  and  that  the  secre- 

tion of  tho  lacrymal  gland  may  or  may  not  be  suppressed. 

3rd. — Epiphora,  or  watery  eye. 

This  is  superabundant  secretion  of  tears,  and  mosi 
commonly  presents  itself  as  a  symptom  of  irritation  ol  w 
the  conjunctiva.    This  irritation  may  bo  owing  to  inflam 
inntion,  especially  scrofulous  inflammation  of  the  mem 
brane,  or,  as  is  woll  known,  to  the  action  of  chemical  01 

mechanical  agents — cold  winds,  acrid  vapours,  or  foreig: 
particles  in  tho  oculo-palpebral  spaco,  inverted  eyelashes so. 

Epiphora,  as  above  pointed  out  (p.  13),  is  to  bo  distin 
guished  from  stillicidium  lacrymarum,  another  form 
watery  ■eye;  the  latter  arising  not  from  superabundant 
secretion.,  but  from  a  morbid  state  of  the  derivative  lacry- 

mal organs,  whereby  they  are  unable  to  draw  off  into  the 

noso  tho  fluid  which  is  always  collecting  in  the  lacus  ̂ L lacrymalis  at  tho  inner  comer  of  the  eye.    But  as  the  . 
morbid  state  of  tho  derivative  lacrymal  organs  is  fre- 

quently accompanied  by  an  irritable  state  of  the  conjunc 
tiva,  epiphora  may  exist  at  the  same  time  with  stilhcidium 
lacryrnarum.f 

Treatment. — The  treatment  is  of  course  the  removal  oi 
tho  cause,  whether  inflammation,  of  whatever  kind  it  may 
be,  or  chemical  or  mechanical  irritants  of  the  conjunctiva &c. 

ft.':
 

if- 

*  Obliteration  of  some  of  the  ducts  of  the  lacrymal  gland  has 
been  alleged  to  be  the  condition  of  another  disease,  viz.,  dacryops, 
or  lacrymal  tumour  of  the  upper  eyelid. 

t  Some  authors  employ  stillicidium  lacrymarum  in  the  sense  in 
which  epiphora  is  above  used. 
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.  4th. — Inflammation  of  the  lacrymal  gland. 

Inflammation  of  the  lacrynial  gland  is  not  of  common 

■;■  iccurrence ;  and  although,  acute  and  chronic  forms  of  it 
4'  nave  been  described,  there  are  no  very  certain  marks  b}' 

which  they  may  be  distinguished,  beyond  pain  and  ful- 
•  'l  ness  in  the  situation  of  the  lacrymal  gland  accompanying 

'•V  '.uppression  of  the  lacrymal  secretion  in  the  acute  form,' 
>  -  out  increased  secretion  in  the  chronic,  with  displacement 

of  the  eyeball  downwards  and  inwards. 
The  obvious  treatment  in  such  cases  is  tho  application 

I  of  leeches  and  fomentations  to  tho  part,  and  the  usual 

(•general  remedies. 
Inflammation  going  on  to  suppuration  sometimes  occurs 

n  the  situation  of  tho  lacrymal  gland,  generally  in  con- 
equence  of  blows.    In  such  cases  the  abscess  is  probably 

;n  the  cellular  tissue  in  or  around  tho  gland,  and  may 
oresent  all  the  severe  symptoms  and  displacement  of  tho 
oyeball  attending  orbital  abscess,  into  which,  indeed,  it 
may  merge.    It  may  become  complicated  with  disease  of 
!he  bone.    In  the  latter  case,  after  the  abscess  has  burst 
:.>r  been  opened,  there  remains  a  fistula,  which  cannot  heal 

~-b  until  the  diseased  portion  of  bone  has  exfoliated;  but >esides  that,  the  skin  around  becomes  diseased,  and  is  so 
brawn  in  or  contracted  by  cicatrices  at  the  fistulous  open- 
ng,  that  ectropium  or  lagophthalmus  is  produced. 
Tho  bad  results  which  may  follow  an  abscess  in,  or  in 

he  situation  of  the  lacrymal  gland,  should  induce  the 
■urgeon  to  be  particularly  circumspect  in  the  manage- 

;  nent  of  such  a  case.    If  it  is  found  resolution  cannot  bo 
iffected,  as  soon  as  the  accumulation  of  matter  is  dis- 
inctly  recognised,  an  issue  is  to  be  given  to  it,  by  an 

j  jneision  through  the  skin  parallel  to  the  margin  of  tho 
)rbit.    In  dressing  the  part  afterwards,  great  attention 
must  be  paid  to  prevent  the  skin  from  being  drawn  in 
and  contracted  in  a  bad  cicatrice. 

Should  the  bone  bo  found  diseased,  of  course  no  attempt 
aeed  be  made  to  promote  cicatrization  until  exfoliation  of 
lie  diseased  portion,  which  is  always  a  tedious  process ; 
out  even  then  the  neighbouring  skin  is  generally  in  so 
liscased  a  state,  that  contraction  and  bad  cicatrization, 

-  »vith  consequent  lagophthalmos  and  ectropium,  can  scarcely je  prevented . 
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oth. — Fistula  of  the  lacrymal  gland  or  true  lacrymal  fistula. 

A  minute  fistulous  opening,  situated  on  the  uppei 
eyelid,  towards  the  outer  canthus,  and  under  the  margin 
of  the  orbit  in  the  situation  of  the  lacrymal  gland,  and 
from  which  a  clear  fluid  discharges,  has  been  said  by  Beer 
and  others  occasionally  to  remain  after  injury  or  the 
bursting  of  an  acute  abscess  in  the  lacrymal  gland.  In] 
one  such  case  Beer  effected  a  cure,  by  thrusting  into  theJ 
fistula,  which  was  about  a  quarter  of  an  inch  deep,  aj| 
knitting  ncedlo  mado  red  hot. 

6th. — Extirpation  of  tumours  in  the  neighbourhood  of  the 
lacrymal  gland,  or  of  the  diseased  gland  itself. 

Tumoui's  somotimes  occur  in  the  neighbourhood  of  the 
lacrymal  gland  without  this  being  itself  affected,  but  the 
appearance  externally  may  be  such  as  to  lead  to  the 
supposition  that  it  is  tho  gland  itself  which  is  enlarged 
and  diseased.  This  should  always  be  kept  in  mind  in 
proceeding  to  tho  extirpation  of  what  may  bo  considered 
a  diseased  gland,  and  tho  operation  proceeded  in  with 
groat  circumspection. 

After  the  exposure  of  the  tumour  by  incision  of  the 
skin,  careful  examination  should  be  made  to  determine 
whether  or  not  tho  tumour  bo  really  tho  lacrymal  gland 
diseased,  or  simply  a  growth  developed  close  by  it.  A 
caso  has  occurred  in  which  tho  operator  removed  by 
mistake  a  healthy  lacrymal  gland  along  with  a  steatoma- 
tous  tuinour. 

Tho  disease  of  tho  lacrymal  gland,  for  which  its  extir- 
pation has  been  undertaken,  is  enlargement  and  indu-  I 

ration  ;  but  whether  of  a  really  cancerous  nature  or  not, 
there  is  a  difference  of  opinion. 

Before  any  enlargement  is  observed  externally,  the 
patient  may  have  suffered  from  pain  in  tho  situation  of 
the  lacrymal  gland  and  epiphora.  When  a  tumour  be- 

comes perceptible  it  is  hard  and  knotty.  As  it  increases 
in  size,  it  forces  tho  eyeball  downwards,  inwards,  and 
forwards ;  the  consequence  is  at  first  double  vision  from 
the  displacement  of  the  axis  of  the  eye,  and  subsequently 
dimness  of  sight  and  loss  of  vision,  from  the  action  of  the 
pressure  on  tlio  retina. 

Under  these  circumstances,  extirpation  of  the  diseased 
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EXTIRPATION  OF  LACRYMAL  TUMOURS.  C9j 

'land  is  indicated,  as  discutient  treatment  has  usually proved  of  no  avail. 

The  operation  is  performed  by  making  an  incision 
..trough  the  skin  over  the  tumour  parallel  to  the  edge  of 

j  hhe  orbit,  and  of  a  length  sufficient  fully  to  lay  bare  the 
i  nterior  part  of  the  tumour.  This  being  done,  the  sur- 

geon will  discover  on  examination  of  the  size  and  con- 
leotions  of  the  tumour,  if  he  had  not  been  able  to  deter- 

mine before,  whether  this  single  incision  will  suffice,  or 
rvhether  it  will  be  necessary  to  carry  another  from  its 
niddlc,  and  perpendicular  to  it  upwards,  through  the 
ykin  of  the  eyebrow.  The  exposed  gland  is  now  to  bo 
eized  with  a  hook  or  hooked  forceps,  drawn  forwards, 
md  separated  from  its  connections  with  the  scalpel. 
The  tumour  being  removed,  the  cavity  in  which  it  was 

eated  is  to  be  carefully  explored  by  moans  of  the  finger, 
0  ascertain  if  none  of  the  indurated  mass  still  remains. 

■When  the  bleeding  has  ceased,  the  wound  is  to  be  freed 
rom  adhering  clots,  and  its  edges  brought  together  by 
suture.  A  compress  and  bandage  will  promote  the  return 
jf  the  eyeball  to  its  natural  position,  and  by  this  the  sides 

)f  the  cavity  left  by  the  removal  of  the  tumour-  will  bo  in 
1  great  measure  approximated. 

It  has  been  recommended  in  extirpating  the  eyeball,  to 
xtirpate  the  lacrymal  gland  also,  whether  diseased  or 
not.  In  support  of  this  recommendation,  M.  Velpeau 
mentions  a  caso  of  extirpation  of  the  eyeball,  in  which 
the  surgeon  was  forced,  six  months  after,  to  remove 
the  lacrymal  gland  which  he  had  left  in  the  orbit,  in 
consequence  of  the  abundant  lacrymation  which  was 
kept  up. 

After  extirpation  of  the  lacrymal  gland,  it  has  been 
found  that  the  conjunctival  surfaces  continue  to  be  moist 
as  usual ;  this  appears  to  depend  on  their  own  secretion, 
and  is  a  proof  that  xerophthalmia  cannot  be  owing  to 
suppression  of  the  lacrymal  secretion  alone,  but  to  an 
accompanying  suppression  of  the  conjunctival  secretion. 
Indeed,  it  has  been  above  seen  that  the  dryness  of  the  eye 
in  cuticular  conjunctiva  exists  although  there  may  bo  no 
suppression  of  the  lacrymal  secretion. 

i 
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Section  II. — Diseases  of  the  Derivative  Lacryil 
Passages. 

Obstruction  iu  sonio  part  of  the  course  of  these  passage 
is  generally  an  accompaniment  of  their  diseases,  and  th 
most  marked  and  troublesome  symptom  attending  it  isf 
still icidium  lacrymarum,  or,  as  it  has  been  improper! 
called,  fistula  lacrymalis.  It  is  a  dropping  of  tears  fro 
tho  eye  over  the  choek,  in  consequence  of  tho  obstructio 
in  tho  derivative  passages  preventing  their  being  draw 
off  into  tho  noso  in  the  natural  mannor. 

Drynoss  of  the  nostril  of  tho  affected  side  sometimes 
attends  obstruction  of  the  derivative  lacrymal  passages. 
This  has  been  attributed  to  the  non-arrival  of  the  tears 
into  tho  noso.  But  if,  on  tho  one  hand,  we  take  into 
consideration  tho  quantity  of  fluid  which  is  received  from 
tho  eye  by  the  nose,  and  tho  small  extent  of  surface  in 
tho  noso  over  which  that  fluid  can  bo  dispersed ;  and  on 
tho  other  tho  cojiious  socrotion  of  mucus  of  which  the 
whole  lining  membrane  of  tho  nose  is  naturally  the  seat, 
it  will  bo  perceived  that  the  presonco  or  absence  of  the 
fluid  from  tho  eye  can  have  littlo  if  any — I  should  rather 
say  no,  influonco  on  tho  state  of  tho  lining  mucous  mem- 
brano  of  the  nose,  as  regards  dryness  or  moisture.  Dry- 

noss of  tho  nostril,  it  is  to  be  observod,  does  not  always 
accompany  obstruction  of  the  derivative  lacrymal  pas- 

sages, and  when  it  does  occur,  it  appears  to  be  owing  to 
diminution  or  suppression  of  its  own  mucous  secretion 
from  concomitant  inflammation  in  the  part. 
The  sinoll,  like  that  of  dust,  which  is  sometimes  per- 

coived,  appears  to  be  a  subjective  sensation,  depending  on 
dryness  of  the  nostril. 

In  cases  of  obstruction  of  the  nasal  duct,  when,  by 
pressure  over  the  lacrymal  sac,  the  accumulated  mucus 
and  tears  are  evacuated  through  the  puncta,  the  stiUi- 
cidium  is  for  some  time  after  relieved.  From  this  it  is  to  | 
be  inferred  that  a  syphon  action  by  the  nasal  duct  is  not 
necessary  for  the  absorption  of  the  tears. 

That  pressure  by  the  orbicularis  palpebrarum  muscle, 
in  the  act  of  winking,  contributes  to  driving  the  contents 
of  the  lacrymal  sac  through  tho  nasal  duct  into  the  nose, 
when  that  passage  is  free,  may  be  inferred  from  the  fact, 
that  in  casos  in  which  tho  nasal  duct  is  obstructed,  we 
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■;?ten  see  the  tears  and  mucus  accumulated  in  the  sac 
jgurgitate  through  the  puncta  in  the  act  of  winking, 
i  The  proper  conditions  for  the  tears  to  be  drawn  in  by 
I  iction  produced  by  a  diastole  of  the  lacrymal  sac  suc- 

kling to  its  compression  by  the  orbicularis,  I  do  not 
-link  exist.  I  believe  that  there  is  not  sufficient  valvular 
:  oparatus  for  the  purpose ;  while  the  puncta,  on  the  other 
:ind,  do  not  stand  sufficiently  wido  open. 
It  is  quite  true  that  the  canalicules,  sac,  and  nasal  duct 

tee  always  filled  with  fluid,  and  that,  in  fact,  the  fluid  in 
Me  conjunctival  spaco  is  always  continuous  with  that  of 
:ie  nose.     But  the  inference  to  be  drawn  from  this 

I I  respect  to  the  mode  in  which  tho  tears  are  drawn  oil' 
•om  the  lacus  lacrymabs,  is,  that  the  thinner  tears  are 
Lffused  into  the  thicker  mucus  of  the  sac,  duct,  and 
ose. 
When  the  nasal  duct  is  obstructed,  reaccumulation  of 
:ars  in  the  sac,  after  it  has  been  emptied  through  the 
uncta  by  pressure,  must  take  place  by  diffusion. 

it. — Inflammatory  swelling,  abscess,  or  sinuous  ulcer  in  the 
region  over  the  lacrymal  sac. 

Inflammation  of  the  skin  and  subjacent  cellular  tissue 
i  the  region  over  the  lacrymal  sac  sometimes  occurs. 
Symptoms. — There  is  at  first  diffused  erysipelatous-like 

xlness  and  swelling,  with  pain  in  the  region  over  the 
.crymal  sac.    The  eyelids,  conjunctiva,  and  lacrymal 
issages  are  apt  to  be  moro  or  less  affected  sympatheti- 
ally,  the  Meibomian  and  conjunctival  secretions  are 
.  lerefore  poured  out  in  increased  quantity,  whilst  the 
iars,  not  duly  drawn  off  into  tho  nose,  drop  over  the 
aeek. 

The  inflammation  in  general  runs  on  to  the  formation 

E'  diffuse  abscess,  AncMlojps  of  tho  older  surgeons,  the 
jdncss  at  the  same  time  becoming  darker,  the  surround- 
ig  oedema  greater,  and  the  pain  pulsating  and  severe. 
Left  to  itself,  the  abscess  usually  bursts  externally,  and 

ives  out  matter  mixed  with  blood  and  sloughy  cellular 

■  ssue,  leaving  a  sinuous  ulcer  (called  by  tho  older  surgeons 
Egilops). 
At  the  same  time  that  a  sinuous  ulcer  is  estabbshed, 
10  ulceration  may  extend  inwards,  perforating  the  wall 
F  the  lacrymal  sac,  thus  giving  origin  to  what  is  called 
rarious  fistula  of  the  lacrymal  sac. 

ft 
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The  inflammation  under  consideration  is  of  the  samj 
nature  as  scrofulous  abscess. 

The  following  case  will  illustrate  the  progress  and  treat 
ment  of  a  severe  form  of  this  disease : — 

A  girl,  pet.  7,  has  for  some  time  past  suffered  from  in' 
flammation  and  repeated  small  abscesses  in  the  regioi 
over  the  lacrymal  sac.  When  she  came  under  my  obser 
vation  I  found  a  small  abscess,  and  the  skin  livid  around 

The  matter  w  as  evacuated  by  an  incision  with  a  lancet 
After  this  the  affectod  skin  was  pencilled  with  solic 

caustic  at  intervals  of  two  days. 
A  week  after,  the  oxtornal  swelling  was  much  dimin- 

ished in  size.  On  pressure  over  the  sac,  some  tears,  mixec 
with  flakes  of  mucus,  ilowed  out  by  the  puncta. 

Tho  pencilling  with  tho  caustic  repeated,  and  iodide  o: 
potassium,  with  decoction  of  sarsa,  ordered. 

This  treatment  was  continued  for  about  three  weeks. 
Improvement  going  on  slowly,  and  sometimes  interrupted  I 
by  incroased  discharge  of  matter. 

After  this,  tho  girl  was  put  on  a  course  of  cod-bver  oil 
and  had  blisters  applied  occasionally  behind  the  ears.  Th( 
weaker  mercurial  ointmont  was  rubbed  in  over  the  affectedj 

part. Under  this  treatment,  continued  for  two  or  throe  months 
tho  redness  and  swelling  of  the  skin  at  last  subsided,  and 
tho  ulceration  healed  to  a  small  fistulous  opening,  through 
which  tears  escaped. 

Through  this  opening  I  subsequently  jiassed  a  fine  probe> 

into  the  laciyinal  sac  and  nasal  duct.    This  probe  I  ex-  *rii 
changed  for  a  thicker  and  a  thicker  at  intervals  of  two  days, 
until  a  small  stylo  could  be  introduced,  which  was  then  left. 

2nd. — Catarrhal  inflammation  of  the  derivative  lacrymal 

passaycs. 
In  nasal  catarrh,  the  inflammation  and  tumefaction 

which  affects  the  pituitary  membrane  may  impUcate  the 
mucous  membrane  of  the  derivative  lacrymal  passages 
also,  so  that  the  transit  of  the  tears  to  the  nose  is  some 
what  obstructed. 

A  consequence  of  this  is  the  swimming  of  the  eye  in 
tears,  which  so  often  accompanies  nasal  catarrh.  This 
swimming  of  the  eye  is  also  in  part  due  to  an  increased 
dischargo  of  tears  from  tho  lacrymal  gland,  occasioned  by 
the  catarrhal  state  in  which  the  conjunctiva  is,  at  the  same 
time,  more  or  less  in  such  cases. 
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.  As  the  cold  in  the  head  subsides,  the  free  passage  of 
ae  tears  is  restored.  But  it  may  happen  that  a  repetition 

"  such  attacks,  especially  in  scrofulous  constitutions, 
..iall  leave  the  passages  in  a  chronic  blennorrlioeal  state. 

3rd. — Acute  inflammation  of  the  derivative  lacrymal 

passages* The  derivative  lacrymal  passages  are  sometimes,  though 
bt  very  often,  the  seat  of  idiopathic  acute  inflammation, 
he  disease  is  at  first  characterised  by  a  hard  circum- 
iribed  swelling,  of  the  size  and  shape  of  a  horse-bean, f 
the  situation  of  the  lacrymal  sac,  with  great  oedema  of 

:  Le  eyelids. 
The  swelling  over  the  sac  is  red  and  extremely  painful 
the  slightest  touch.    The  conjunctiva,  semilunar  fold, 

.runcle,  and  Meibomian  glands  are  sympathetically  af- 
icted.    There  is  stillicidium  lacrymarum.    The  pain  radi- 

os in  all  directions,  and  is  accompanied  by  throbbing. 
0  these  local  symptoms  may  be  superadded  inflammatory 
wer,  with  sometimes  delirium  at  night. 
The  inflammation  sometimes  terminates  in  resolution, 

1  ore  frequently  in  abscess.  In  the  latter  case,  along  with 
•  .crease  of  the  throbbing  pain,  the  swelling  enlarges,  and 
;comes  darker  red,  and  at  last  sof.t,  and  fluctuating.  The 
dema  of  the  eyelids  and  neighbouring  parts  is  at  the 
•.lno  time  much  increased. 
The  canaliculi  and  nasal  duct  having  been  closed  by 
imefaction  of  their  lining  membrane,  in  an  early  stage 

'  the  attack,  the  matter  accumulates  in  the  sac,  which 
us  appears  to  bo  the  focus  of  the  disease. 
Left  to  itself,  the  abscess  points  and  bursts,  usually 
)low,  though  sometimes  above,  the  tendon  of  the  orbi- 
llaris  palpebrarum.  From  the  closuro  of  the  canalicules 
ad  nasal  duct,  there  is  no  escapo  for  the  matter  through 
lem. 

Tho  evacuation  of  the  abscess  is  followed  hy  great 
ilief;  and  in  favourable  cases,  the  inflammation  sub- 
des ;  the  canalicules  again  become  pervious,  and  allow 

*  Acute  dacryocystitis,  or  acute  inflammation  of  tbe  lacrymal c. 

t  The  bean  shape  of  the  swelling  is  owing  to  the  lacrymal  sae 
ing  somewhat  bound  down  about  the  middle  by  the  tendon  of  the 
bieularis  palpebrarum,  whilst  above  and  below  it  has  freer  scope swell. 
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the  passage  of  the  tears  into  the  sac,  so  that  what  is  no 
discharged  through  the  fistulous  opening  is  purifo: 
mucus  mixed  with  tears.  By-and-by  the  fistulous  open 
ing  into  the  sac  contracts,  and  closes,  while  the  linini 
membrane  of  the  latter  and  of  the  nasal  duct  returns 
its  natural  state,  and  a  free  passage  for  the  tears  into  th 
nose  is  re-established. 

Acute  inflammation  of  the  derivative  lacrymal  passages! 
may  not  terminate  so  favourably.  The  lining  meinbranai 
of  tho  sac  and,  nasal  duct  may  remain  thickened,  and  in 
a  blonnorrhoeal  state,  and  the  fistulous  opening,  perhaps, 
continues,  constituting  what  is  called  a  fistula  of  tht 
lacrymal  sac. 

Treatment. — In  tho  early  stage  of  the  disease,  leechei 
should  be  applied  to  the  temples  or  around  the  inner 
anglo  of  tho  eye,  and  also  to  tho  entrance  of  the  corre 
sponding  nostril.  In  tho  robust  adult,  it  may  be  advis- 
ablo,  if  the  pain  bo  very  severe,  to  abstract  blood  by 
venesection,  fomentations  arc  to  bo  apj)lied  to  the  part, 
rest  and  abstinence  onjoined,  and  the  bowels  and  skin 
acted  on  by  laxatives  and  diaphoretics. 

If  by  theso  means  suppuration  should  not  be  averted, 
tho  sac  is  to  bo  opened  as  soon  as  it  becomes  soft  and  P 
fluctuating,  and  issue  given  to  its  contents.  The  opening 
of  tho  sac  is  effected  by  thrusting  the  lancet,  held  with 
its  flat  surfaces  parallel  to  the  margin  of  tho  orbit  per- 

pendicularly into  the  part  of  tho  distended  sac  below  the 
tendon  of  the  orbicularis  palpebrarum,  and,  in  withdraw- 

ing tho  instrument,  enlarging  the  opening  inwards  and  a 
little  upwards. 

After  tho  incision  of  the  sac,  the  fomentations  are  to  be 
continued.  There  should  be  no  sounding  with  probes; 
nothing  done  directly  to  the  parts  for  the  next  day  or  two 
after  the  opening  of  the  sac. 

"When  everything  has  become  quiet,  and  before  permit- ting the  opening  into  the  sac  to  close,  the  surgeon  must 
satisfy  himself  of  the  perviousness  of  the  canaliculi  and 
nasal  duct.  The  absence  of  stillicidium  lacrymarum,  and 
the  presence  of  tears  in  the  sac,  will  show  that  the  puncta 
and  canalicules  are  doing  their  duty ;  and  the  entrance 
into  the  nose  of  water,  injected  into  tho  sac,  will  show 
that  there  is  perviousness  in  that  quarter. 

If  any  doubt  should  remain  as  to  the  perfect  freedom 
of  the  nasal  duct,  an  exploration  is  to  be  made  by  sound- 

ing it  with  a  probe. 
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4th. — Chronic  inflammation  of  the  derivative  lacrymal 

passages.  * Chronic  inflammation  of  the  derivative  lacrymal  pas- 
xges  is  usually  accompanied  by  a  chronic  inflammation 

l'?  the  palpebral  conjunctiva,  and  of  the  ocular  conjunctiva 
the  inner  corner  of  the  eye,  so  that  at  first  sight  the 

in.  use  might  be  taken  for  one  of  catarrhal  ophthalmia.  But 
aa  closer  examination,  a  fulness  and  perhaps  redness,  will 
ce  perceived  in  the  situation  of  the  sac,  and  on  making 
rressure  at  the  place,  tears,  mixed  with  streaks  of  puriform 

!  nucus,  will  escape  by  the  puncta,  and  perhaps  also  by  the 
I  ose. 
The  mucous  membrane  of  the  passage  is  thickened,  and 

jcretes  a  puriform.  mucus.  This  thickening  of  the  mucous 
lembrane  tells  most  on  the  perviousness  of  the  nasal 
met ;  for  being  surrounded  by  unyielding  bony  walls, 
ne  tumefaction  tends  inwards,  so  that  the  canal  becomes 
n  obstructed  that  the  tears  can  no  longer  pass.  As, 
i.owever,  the  puncta  and  canaliculi  generally  continue 
?}  perform  their  office  of  transmitting  the  tears,  the  latter 
tccumulate  in,  and  distend  the  sac,  from  whence,  by 
rressure  on  it,  they  are  regurgitated  through  the  puncta, 
iiixed  with  flakes  of  the  puriform  secretion  of  the  diseased 
nucous  membrane,  as  already  mentioned.  The  regur- 
itation  is  sometimes  occasioned  by  the  mere  pressure 
>xerted  by  the  orbicularis  muscle  on  the  distended  sac, 
i  uring  the  movements  of  the  eyelids. 
After  the  sac  has  been  emptied  through  the  puncta, 

the  eye  remains  free  from  stilhcidium  until  the  sac  again 
K  ecomes  filled,  and  can  no  longer  receive  any  more  tears. 

Chronic  inflammation  of  the  derivative  lacrymal  pas- 
ages  may  come  on  quite  imperceptibly,  the  watering  of 
Ihe  eye  being  the  symptom  which  first   attracts  the 

•atient'a  attention.    It  may  succeed  to  an  attack  of  acute 
inanimation  of  the  passages,  or  to  an  inflammation  of 
Ihe  skin  and  cellular  tissue  over  the  sac,  or,  as  is  fre- 

quently the  case,  it  is  a  sequela  of  one  of  the  exanthemata 
pp.  251,  et  seq.). 
In  a  case  of  ophthalmia  neonatorum  in  which  abscess 

f  the  sac  formed,  and  was  opened,  blcnnorrhoca,  with 
.stula  of  the  sac,  remained. 

Besides  tho  affection  of  the  conjunctiva  already  men- 

*  Chronic  dacryocystitis.  — Blennorrhcea  of  the  lacrymal  sac. 
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tioned,  the  disease  of  the  laciymal  passages  may  be  com 
plicated  with  a  similar  state  of  the  mucous  membrane  o  iff;1 
the  nose,  of  the  Eustachian  tube  and  cavity  of  the  tym  r 
panum,  with  consequent  deafness. 

In  warm  dry  weather  all  the  symptoms  are  much  re- 
lieved  or  disappear  altogether;  but  in  cold  and  we' 
weather  they  become  aggravated. 

This  disease  is  usually  connected  with  a  faulty  state  o: 
health.  It  most  frequently  occurs  in  scrofulous  consti- 

tutions.   Sometimes  it  is  of  syphilitic  origin. 
In  cases   of  chronic  inflammation  of  the  derivativtjiai:'' 

laciymal  passages,  an  acute  attack,  with  abscess,  maj  W 
supervono  from  exposure  to  cold,  &c.     If  not  timely  .,, 
opened,  great  pain  is  suffered,  while  the  distension  of  tha 
sac  goes  on  increasing  :  at  length  it  bursts,  and  the  se 
verity  of  the  symptoms  is  relieved. 

Should  the  opening  in  the  sac,  whether  made  by  tha 
knife,  or  produced  by  the  spontaneous  bursting  of  the 
abscess,  again  close  without  tho  j>assages  being  first  re- 

stored to  a  healthy  state,  the  same  process  of  acute 
inflammation  and  abscess  may  take  place  over  again  from 
any  new  exposure. 

In  Boruo  cases,  repeated  attacks  of  this  kind  will  be 
found  connected  with  caries  of  tho  surrounding  bones, 
especially  tho  laciymal  and  inferior  spongy ;  the  disease 
of  the  bones  being  of  a  scrofulous  or  syphilitic  nature. 

(Inn  nil  treatment. — As  the  digestive  organs  are  very 
commonly  disordered,  particular  attention  must  be  di 
rectod  to  them,  if  this  has  not  been  already  done  irre- 

spective of  the  local  disease.  A  mdd  nourishing  diet,  a 
course  of  somo  gentle  mercurial,  such  as  hydrargyrum 
cum  creta  and  laxatives,  followed  by  disulphate  of  quinine 
or  other  tonic,  will  be  found  beneficial  in  many  cases. 
Iodide  of  potassium  is  a  remedy  under  the  use  of  which 
alone  cures  have  been  effected.  As  the  skin  is  often  in 
an  unhealthy  state,  attention  should  be  directed  to  it. 
Daily  friction  of  it  should  always  be  practised. 

Local  treatment. — Counter-irritation  behind  the  ears  is 
to  be  used,  premised,  if  need  be,  by  the  application  of 
leeches  to  the  temples  or  over  the  sac,  and  to  the  entrance 
of  the  nostrils.  Besides  these,  the  eye  should  be  bathed 
three  times  a  day  with  some  eyewater,  such  as  that  of 
hydr.  bichlorid.  (p.  81),  and  weak  red  precipitate  oint- 

ment (p.  85)  applied  to  the  edges  of  the  eyelids  at  bed- 
time.    These  remedies  act  by  subduing  the  attendant 
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mjunctivitis,  and  if  care  bo  taken  to  keep  the  laeus 
crymalis  filled  for  some  minutes  with,  the  eyewater  each, 

■.me  it  is  used,  the  sac  having  been  previously  emptied 
Y  pressure,  some  of  it  will  be  absorbed  by  the  puncta 
ad  conveyed  along  the  canaliculi  into  the  sac,  and  will  bo 
uus  brought  into  direct  contact  with  the  mucous  mem- 
rrane,  which  is  the  seat  of  the  disease,  and  will  act  on  it 

beneficially  as  on  the  conjunctiva.  It  has  been  fancied 

nat  the  direct  injection  of  a  lotion  by  means  of  Ariel's 
'.Tinge,  with  a  very  fine  nozzle,  through  the  puncta  and 
unabculi,  into  the  lacrymal  sac,  would  operate  more 

•).'  Oectually  than  a  lotion  applied  in  the  manner  we 
sually  direct  it,  but  experience  has  not  given  the  stamp 
P  value  to  the  practice.  Friction  with  mercurial  oint- 
lent  over  the  sac  and  side  of  the  nose  is  xrseful. 

If  the  above  treatment  prove  unavailing  in  removing 
ae  chronic  inflammation  and  restoring  the  free  2^assage 

f  the  teai's  to  the  nose,  the  propriety  of  operative  inter- 
ference will  come  to  be  considered. 

5th. — Phlegmonoid  erysipelas  supervening  in  the  course  of 
inflammation  of  the  lacrymal  passages. 

The  following  was  a  case  of  the  kind : — 
The  patient,  a  woman  of  about  38,  rather  delicate- 
>oking,  had  been  nursing  her  baby  for  the  last  twelve 
lonths.    She  had  previously  long  laboured  under  chronic 
llennorrhcea  of  the  lachrymal  sac  on  the  right  side,  and 
.  ad  been  in  the  habit  of  pressing  out  by  the  puncta  the 
luro-mucus  and  tears  as  they  accumulated  in  the  sac. 
Having  cairght  cold,  acute  inflammation  of  the  lacry- 

ial  sac  supervened  on  the  chronic  inflammation,  and  she 
as  compelled,  by  the  severity  of  the  symptoms,  to  apply 
)r  relief  at  the  hospital. 
On  examination,  I  found  the  lacrymal  sac  hard,  and 

■  ery  painful  to  the  touch,  but  not  greatly  distended  with 
tatter.    There  was,  however,  erysipelatous  inflammation 
f  the  skin  over  the  sac,  with  great  swelling  and  oedema 
f  the  eyelids  and  cheek. 
The  patient  was  ordered  three  grains  of  blue  pill,  and 

wo  of  extract  of  hyoscyamus,  and  told  to  apply  warm 
Dmentations  to  the  part. 
When  we  next  saw  the  patient,  two  da}Ts  after,  we 
arned  that  she  had  been  suffering  from  very  great  pain 
nd  depression,  and  on  examination  found  a  diifusc 
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abscess  in  the  region  over  the  sac,  extending  into  th 
lower  eyelid  and  cheek.  On  the  left  side  the  eyelids  haj 
become  cedematous.  I  made  a  free  incision  with  a  lanceT 
through  the  skin  into  tho  subjacent  cellular  tissue  ovei 
the  sac,  and  evacuated  some  thickish  matter.  Besidel 
this  incision,  I  made  two  or  three  punctures  through  thi 
skin  of  the  lower  evolid  and  cheek,  from  which  a  whit  J 
milky  matter  and  blood  escaped.  After  this,  the  appli 
cation  of  warm  cataplasms  was  ordered,  and  a  powder  oj 
rhubarb,  soda,  et  hydrarg.  c.  creta  twice  a  day. 
When  the  patient  was  next  seen,  three  days  after,  shir 

was  free  from  pain,  the  swelling  of  the  eyebds  and  cheell  rave 
had  subsided,  and  thero  remained  merely  some  rednesi  ran 
and  swelling  over  tho  sac  where  the  incision  had  been)  !  a>' 
made  through  the  skin. 

It  will  bo  observod  that  in  this  case  tho  lacrymal  sac  ii 
was  tho  part  first  affected,  but  that  in  the  subsequent  i 
course  of  the  diseaso  it  was  tho  skin  and  subjacent  cellulau  • 
tissuo  in  which  tho  development  of  the  inflammation  took  l- 

place. Had  tho  case  boon  loft  to  itself,  the  abscess  would  hava  a 
burst  oxtornally,  and  given  out  matter  mixed  with  blood 
and  sloughy  cellular  tissuo. 

At  the  commoncemont  of  the  acute  attack  of  inflani' 
mation  of  tho  lacrymal  sac,  in  consequence  of  the  super-  v 
vening  tumefaction  of  the  lining  membrane  of  thi 
lacrymal  canaliculi,  matter  no  longer  admitted  of  bein 
pressed  from  the  sac  through  the  puncta.  There  was  n> 
abscess  of  tho  sac. 

Matters  eventually  resumed  their  former  state,  that  is, 
the  case  returned  to  what  it  was  before,  viz.,  one  o: 
chronic  blennorrhcea  of  the  lacrymal  sac. 

Sometimes,  it  may  be  observed  that  in  such  cases  ul- 
ceration proceeds  inwards,  and  perforates  tho  wall  of  the 

lacrymal  sac,  giving  origin  to  what  has  been  called 
spurious  fistula  of  the  lacrymal  sac  (p.  697). 

6th. — Atony  or  relaxation  of  the  lacrymal  sac* 
In  some  case  of  chronic  inflammation  of  the  derivative 

lacrymal  passages,  the  sac  becomes  much  dilated  and  re- 
laxed, its  wall  being  at  the  same  time  thickened,  so  that 

the  tears  and  mucus  accumulate  in  it  in  very  considerable 
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uantity,  oven  although  the  nasal  duct  be  not  obstructed, 

'he  swelling  at  the  inner  corner  of  tho  eye,  produced  by 
ais  state  of  the  sac,  is  soft  and  without  pain ;  and  the 
viin  is  in  general  not  at  all  discoloured. 
By  pressure  on  the  sac,  the  accumulated  tears  and 

i  iucus  may  be  expelled  both  through  the  puncta  into  the 
we,  and  through  the  nasal  duct  into  the  nose.  By  hold- 

ing the  face  down  while  tho  pressure  is  made  on  the  sac, 
considerable  quantity  of  fluid  will  sometimes  drop  from 

the  nose. 

Treatment. — The  first  object  in  the  treatment  is  to  im- 
:ove  the  state  of  the  mucous  membrane  of  the  derivative 

.crymal  passages,  and  this  is  to  be  attempted  by  the  use 

:'  astringent  lotions  dropped  into  the  lacus  lacrymalis  to 
3  absorbed  or  injected  at  once  into  tho  passages  through 

.  le  puncta  by  means  of  Anel's  syringe. 
Frequent  and  continued  pressure  over  the  sac  is  of  great 
;e.  The  patient,  if  properly  instructed,  may  effect  this 

.:  mself  with  his  finger,  in  a  manner  superior  to  what  can 
i )  done  by  any  of  the  comjoressoria  which  have  been  in- 
l  snted  for  the  purpose. 

|"  Should  the  state  of  the  mucous  membrane  not  bo  im- 
i-oved  by  the  treatment,  and  should,  on  the  contrary,  tho 
l  isal  duct  come  to  give  passage  to  the  tears  less  readily, 
en  it  will  be  proper  to  consider  the  propriety  of  ope- 

i  ting  directly  on  the  nasal  duct,  in  the  manner  to  be 
sated  of  below. 

7th. — Mucocele  of  the  lacrymal  sac* 

['Mucocele  is  a  swelling  of  variable  size,  sometimes  livid, nerally  elastic,  in  the  situation  of  the  lacrymal  sac,  not 
first,  though  it  may  come  at  last  to  be  very  painful  to 
e  touch. 

I' When  pressure  is  applied,  there  is  no  escape  of  any latter,  either  by  the  puncta  or  by  the  nasal  duct. 
This  disease  appears  to  depend  on  the  slow  accumu- 
tion  and  inspissation  of  tho  mucous  secretion  of  the  sac 
lelf. 

I'  A  mucocele  may  exist  for  a  long  time — for  years — with- t  discoloration  of  tho  skin,  without  pain,  elastic,  and 
th  an  indistinct  fluctuation,  but  may  become  enlarged 

Dropsy  of  the  lacrymal  sac. 
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hard,  livid,  and  painful,  from  an  attack  of  inflammation 
in  the  part. 

The  contents  of  the  distended  sac  are  fluid  in  the  earlie: 
stage,  hut  of  a  gluey  consistence  from  inspissation  in  oni 
more  advanced. 

Treatment. — The  treatment  consists  in  first  laying  ojica  - 
the  tumour  'with  a  knife,  evacuating  the  contents  of  tha  ; 
sac,  and  then  injecting  tepid  water  to  clear  it  out  com-  «' 
pletely.  If  the  contents  are  consistent  and  gluey,  it  will  » 

be  necessary  to  scoop  out  tho  mass  before  injecting  tha  '-' ■water. 

The  sac  having  been  cleared  out,  the  next  business  is 
to  oxamino  tho  state  of  tho  canaliculi  and  nasal  duct,  auc 
to  treat  them  in  tho  manner  to  bo  described  below. 
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8th. — Mucocele  of  the  lacrymal  canalicules. 

Tho  lacrymal  canalicules  aro  sometimes  found  distended 
into  a  round  tumour  about  midway  between  the  punctum 
and  tho  sac  by  a  concretion  of  inspissated  mucus.  The 

tumour  projects  equally  towards  the  skin  and  the  con- 
junctiva, and  is  of  a  livid  rod  colour 

A  gentleman,  six  months  before  I  saw  him,  began  tc 
bo  troubled  with  stillicidium  lacrymarum  of  one  eye, 
On  examination,  I  found  the  edges  of  the  eyelids  and  th< 
palpebral  conjunctiva  inflamed  with  increased  Meibomiai 
socrotion.  I  also  found  a  swelling  in  the  region  of  th< 
lower  canaliculo  with  a  red  fungous  condition  of  th 
mucous  rnembrano  at  its  mouth. 

Having  slit  up  the  lower  canalicule  on  a  probe,  a  con' 
cretion  of  a  putty-like  consistence  was  turned  out.  Thi 
lining  membrane  of  the  canalicule  was  veiy  red  and  mui 
thickened. 

From  tho  upper  canalicule,  the  punctum  of  which  pre 
sented  a  similar  red  fungous  condition  of  its  nmco 

membrane,  there  oozed  out  a  tenacious  mucus.  T.' canalicule  was  also  slit  up  on  a  probe, 

9th. — Exostosis  of  the  inner  and  posterior  wall  of  the  lacrymc 
fossa. — Gummatous  enlargement  of  the  tendo  oculi. 

These  give  rise  to  a  projection  in  the  region  of  th< 
lacrymal  sac,  resembling  tho  swelling  of  a  mucocele. 
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10th. — Fistula  of  the  lacrymal  sac. 

After  the  evacuation  of  an  abscess  of  the  lacryrnal  sac 
j  y  bursting  or  incision,  if  the  lining  membrane  still  con- 

'fi  mue  unhealthy,  and  the  nasal  duct  obstructed,  the  open- 
jg  into  the  sac,  though  it  contracts,  may  not  entirely  close, 
nit  remain  in  a  fistulous  state  with  callous  edges. 
The  fistulous  opening  in  the  skin  may  correspond  with 

:  i  Lat  of  the  sac,  or  the  communication  between  tho  two 
oenings  may  be  through  a  sinus.    There  may  be  more 
tan  one  opening  in  the  skin  with  a  corresponding  num- 
er  of  sinuses. 
Sinuses  of  this  description  are  to  be  distinguished  from 
□uses  in  the  same  situation  not  coninrunicating  with 
e  sac  (p.  697).  Sinuses  thus  arising  wo  have  seen, 
>wever,  sometimes  penetrate  inwards  by  ulceration  of 
e  wall  of  the  sac. 

True  fistula  of  the  lacrymal  sac  is  to  be  closed  only 
ter  restoration  of  the  passages  to  a  healthy  state,  if  that 
possible ;  if  not,  the  palliative  treatment  described 
dow  must  be  had  recourse  to. 

11th. — Exploration  of  the  puncta  and  canaliculi. 

The  instrument  employed  is  a  slender  gold  probe,  com- 

mly  called  Anel's  probe.  The  first  steps  in  the  ope- tion  are  the  same  as  in  that  of  the  introduction  of  the 

Luat-pointed  pin  into  the  puncta  described  bolow. 
i  Lower  canalicule. — Having  entered  the  probe,  held 
htly  between  the  thumb  and  forefinger,  into  the  punc- 
m,  and  pushed  it  downwards  to  the  dilated  bottom  of 
e  vertical  part  of  the  canaliculo,  that  is,  to  the  depth  of 
out  one-tenth  of  an  inch,  withdraw  it  a  little  and 
ango  the  vertical  direction  of  the  probe  downwards  for 
lorizontal  one  inwards,  or  rather  for  one  deviating  from 
i  horizontal  inwards,  so  as  to  be  slightly  oblique  from 
low  upwards,  which  is  the  direction  of  the  second  part 
the  canalicule.  At  the  same  time  that  the  direction  of 
)  probo  is  thus  altered,  the  inner  part  of  the  lower 
elid  is  to  be  stretched,  by  the  finger  holding  it,  to- 
.rds  the  temple,  and  pressed  slightly  more  downwards, 
order  as  much  as  possiblo  to  undo  the  curvature  of  the 
ralicule. 

Upper  canalicule. — Having  pushed  tho  probe  upwards z  z  2 

1 
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to  the  dilated  bottom  of  the  vertical  portion  of  the  cana^ 
licule,  and  then  withdrawn  it  a  little  as  above  directed  for 
the  lower  canalicule,  the  change  of  the  vertical  direction)  I  ' 
of  the  probe  upwards  is  to  bo  made  for  ono  deviating  sa  [ 
far  only  from  the  horizontal  inwards,  as  to  be  slightly/ 
obbque  from  above  downwards.    At  the  same  time  thafl 
this  is  being  done,  the  inner  part  of  the  upper  eyelid  is  tt 
bo  stretched  towards  the  temple,  and  somewhat  mon 
upwards,  with  the  same  view  as  that  for  which  the  ana-  .! 
logous  proceeding  in  the  case  of  operation  on  the  lowe: 
canalicule  is  directed. 

Tho  manoeuvre  just  described  being  performed,  whethei  ;>] 
in  1ho  caso  of  tho  lower  or  upper  canalicule, — and  it  is  thi 
work  of  a  second  or  two  only, — the  probe  is  pushed  on  to 
wards  tho  lacrymal  sac. 

If  there  be  actual  obliteration  of  the  canalicule  in  somi 

part  of  its  course,  tho  probe  will  be  arrested  in  its  pro- 
gress towards  tho  lacrymal  sac.    But  it  must  not  bo  tott  : 

hastily  inferred  that  obliteration  exists,  when  the  prob 
is  so  arrested.    Often,  by  delicate  manipulation  and  rota 
tion  of  tho  instrument,  it  is  at  last  made  to  pass  on  int< 
tho  sac,  showing  that,  though  there  is  stricture  or  oh-« 
struction  from  tumefaction  of  the  lining  membrane,  then  Sk- 

is no  obliteration. 

I 

ant 

Dbi< fa 
B 

Ii  ll 
Ufa 

till 

iffe. 

fat 

12th. — Atony  or  relaxation  of  the  papillce  ivith  a  dilated  stat 

of the  puneta. 

Tho  .puncta  may  be  found  dilated,  with  the  papilhe  re 
laxed,  and  not  properly  directed  towards  the  lacus  lacry 
malis.    This  state  is  usually  found  connected  with  som<  « 
chronic  inflammation  of  the  conjunctiva  of  the  blennor  ftj. 
rhceal  kind.    There  may  also  bo  present  defective  aetioij  ; 
of  tho  tensor  tarsi  muscle  and  of  the  orbicularis.  )  m. 

Treatment. — The  application  to  the  parts  of  the  drop  h\- 
of  tho  nitrate  of  silver,  or  of  tho  lapis  divinus  with  vinun  itc 1 

opii  (p.  83).    If  this  fails,  the  canalicule  is  to  be  slit  up, 

13th. — Shrunk  papillce  and  contracted  state  of  the  puncta. 

When  the  lacrymal  puncta  are  contracted,  the  firs  tc. 

object  should  be  to  endeavour  to  dilate  them,  and  for  thi  anaK 

purpose  a  common  pin,  of  a  proper  thickness,  render©!  oint 
blunt  and  smooth  at  the  point  by  rubbing  on  a  whetstone 
is  a  very  good  instrument. 

ID; 
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-fl  Lower  puncturn. — The  patient  being  seated  before  a 
lliindow,  the  surgeon  holds  the  edge  of  the  lower  eyelid, 
-♦wards  the  inner  angle,  a  little  depressed  and  everted 
•With  one  hand,  so  as  to  bring  into  view  the  puncturn, 

f-n'rhue  with  the  other  he  introduces  the  point  of  the  pin, 
-mi  ith  a  rotatory  movement  between  his  thumb  and  fore- 

lager,  into  the  lower  punctuin  downwards  in  the  direction 

':  the  vertical  portion  of  the  corresponding  canalicule ito  which  he  passes  it  a  little  way. 
Upper  puncturn. — The  operation  on  the  upper  puncturn 
the  counterpart  of  this,  but  not  quite  so  simple.  The 

jpper  eyelid  towards  the  inner  angle  being  held  raised 
id  everted,  so  as  to  expose  the  puncturn,  the  blunt- 
ointed  pin  is  introduced  into  it,  and  pushed  with  a 
btatory  movement  upwards  in  the  direction  of  the  axis 
:  the  vertical  portion  of  the  corresponding  canalicule. 
The  operation  is  to  be  repeated  with  thicker  and  thicker 

ins  if  necessary,  until  the  puncta  are  sufficiently  ddated 
i  <  admit  easily  a  moderately-sized  Anelian  probe  for  the 
Lcploration  of  the  canaliculi. 

14th. — Everted  and  shrunk  papillae,  with  a  contracted  state 
of  the  puncta. 

In  this  case,  the  canalicule  is  to  be  slit  up  from  the 
iinctum  towards  the  caruncle  on  the  conjunctival  sido 
•  that  an  orifice  may  be  presented  towards  the  lacus 

i  crymabs  for  the  absorption  of  the  tears  therein  collected. 
)D  effect  this,  a  probe  is  introduced  to  servo  as  a  con- 
1  ictor  on  which  to  sbde  the  fine  sharp-pointed  knife  used 
;r  the  purpose.    The  canalicule  having  been  slit  up,  the 
•obe  is  to  be  raised  on  its  point  out  of  the  canal,  in  order 
make  sure  that  the  sbtting  up  has  been  completely 

fected.    To  prevent  reunion  of  the  cut  edges,  the  probe 
to  be  passed  and  thus  raised  up  daily  for  a  few  days. 
In  a  case  of  everted  and  shrunk  papilla  of  the  lower 
I,  in  which  the  puncturn  could  not  bo  found,  Mr.  Streat- 

i  Ud  having  slit  up  the  canalicule  of  tho  upper  eyeUd, 
troducod  a  fine  probe  bent  at  the  point  into  a  curve 
rough  it  into  tho  sac,  and  thence  through  tho  lower 
.nabculo  to  the  contracted  puncturn.    Through  this  tho 

1  >int  of  tho  probo  was  successfully  forced  from  within 
|  itwards.    (Opth.  Hosp.  Kep.  vol.  iii.  p.  4). 
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loth. — Obstruction  of  the  lacrymal  canalicules. 

Obstruction  of  the  canalicules  from  inflammatory  tume- 
faction may  exist  independently  of  a  similar  affection  of 

the  derivative  lacrymal  passages  in  general,  though  most 
frequently  it  is  a  part  merely  of  a  general  affection  of 
those  passages.  But,  on  the  other  hand,  it  is  to  be  re  - 

marked that  the  canalicules  may  he,  and  very  frequently  are, 
little  or  not  at  all  a  ffected  when  the  lacrymal  sac  and  nasal 
duct  are  much  a  ffected. 

This  is  shown  by  what  is  ordinarily  the  case  in  chronic 
inflammation  of  the  passages,  viz.,  that  the  tears  are 
taken  up  and  conveyed  into  the  sac,  and  not  having  a 
passage  to  tho  nose  on  account  of  the  obstruction  of  the 
nasal  duct,  accumulate  there,  and,  intermixed  with 
streaks  of  puriform  mucus,  may  be  readily  regurgitated 
through  tho  puncta,  by  pressing  on  the  sac  (p.  701). 

Although,  in  obstruction  of  tho  canakcules  from  tume- 
faction of  tho  mucous  mombrane,  a  probe  might  be  made 

to  pass,  tho  swollen  membrane  would,  when  the  probo 
was  withdrawn,  again  fill  up  tho  canal.  In  such  a  case, 
therefore,  tho  introduction  of  a  probe  would  be  useless, 
if  not  positively  hurtful.  Tho  obstruction  is  to  be  over- 

come only  by  removing  tho  inflammatory  and  thickened 
6tate  of  the  membrane  on  which  it  depends. 

Treatment. — If  by  tho  repeated  pressing  out  of  tho 
contents  of  tho  sac  and  the  application  thereafter  of  the 
vinuni  opii  drops  or  tho  drops  of  lapis  divinus  with  vinum. 
opii  (p.  83)  to  the  conjunctiva,  which  is  at  the  same  time 
affected,  improvement  does  not  take  place,  the  only 
resource  is  to  slit  up  the  puncta  and  canalicules,  as 
recommended  by  Mr.  Bowman. 

Having  sbt  up  one  or  both  puncta,  as  may  seem  desir- 
able, the  canalicules  are  to  be  probed  to  ascertain  whether 

they  oj:en  freely  into  the  sac. 
In  exploring  the  canalicule,  No.  6  or  the  full-sizei 

probe  is  to  be  tried  first,  but  if  it  will  not  pass,  No.  4  o: 
No.  2  may  be  tried ;  and  if  these  fail,  it  is  better  to  poi 
pone  further  proceedings  till  a  few  days  have  elapsed, 
and  the  slit  in  the  canal  is  permanently  established. 

Stricture  in  tho  canals  is  not  of  frequent  occurrence, 
and  when  it  is  met  with,  it  is  commonly  at  the  entrance 
into  the  sac. 
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■6th. — Imperforate  punctum. — Obliteration  of  the  lacrymal 

canalicules. 

■  Imperforate  punctum  is  sometimes  met  with  as  a  con- 
em  tal  malformation. 

Obliteration  of  a  canalicule  is  generally  the  result  of  a 
;  wind  or  burn,  and  of  which  the  scar  may  be  still  observ- 

able. If  one  canalicule  only  be  obliterated,  the  tears  may 
mtinue  to  pass  without  interruption  by  the  other;  hence, 
:o  surgical  interference  will  be  required.  Obliteration  of 
;oth  canabcules  gives  rise  to  stillicidium  lacrymarum. 
Treatment. — Between  the  place  of  obliteration  and  the 

uc,  the  canalicule  is  to  be  opened  from  within,  by  a  cross 
lip  with  a  pair  of  straight  scissors.    The  probe  point  of 

pair  of  Maunoir's  scissors  being  now  entered  into  the 
aping  orifice,  the  canalicule  is  to  be  slit  up  towards  the 

i  iruncle. 

Jiingken  *  appears  to  have  succeeded  by  such  an  opcra- 
■  on  as  this,  in  curing  a  3roung  man  in  whom  a  burn  of 
ne  inner  corner  of  the  eye  with  a  hot  iron,  by  which  he 
ras  struck,  had  occasioned  obliteration  of  the  canaliculi, 
■ith  adhesions  between  the  internal  commissure  of  the 
vyelids,  the  lacrymal  caruncle,  and  the  semilunar  fold. 

.  .7th. — Exploration  of  the  nasal  duct,  to  determine  whether 
it  is  obstructed  or  obliterated. 

In  obstruction  to  the  transmission  of  the  tears  from  the 

}ye  into  the  nose,  attending  any  of  the  affections  of  the 
lerivative  lacrymal  passages  above  described,  if  we  have 
utisfied  ourselves  that  the  puncta  and  canaliculi  are  not  in 
i  ivilt,  we  naturally  direct  our  attention  to  the  nasal  duct. 
The  nasal  duct  is  much  more  frequently  obstructed  or 

wholly  impervious  than  any  other  part  of  the  derivative 
iicrymal  passages.    This,  as  above  mentioned  (p.  701), 
ppears  to  depend,  in  a  great  measure,  on  the  circum- 

'  tance,  that  when  its  lining  mucous  membrane  is  tume- 
1  .ed  or  thickened,  the  space  necessarily  required  for  the 

fj§  ncrease  of  bulk  is  taken  at  the  expense  of  the  calibre  of 
the  duct  itself,  no  distension  outwards  being  permitted 
■;>y  its  bony  walls.  _  Lymph  being  thrown  out  in  this  state, 
J  ither  within  or  without,  permanent  obliteration  results. 

Exploration  of  the  nasal  duct  may  be  made  in  four  dif- 

*  Motherly,  Diss,  de  atresia  punctorum  lacrymalium.  Berolini, 
'\  Ooi. 
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ferent  ways,  viz. : — 1.  By  an  Anelian  probe  introduced 
through  one  of  the  puncta  and  canalicules  into  the  sac, 
and  thence  down  into  the  nasal  duct.  2.  The  punctum  If" 
and  canalicule  having  been  first  slit  up,  by  the  introduc- 

tion of  a  probe  into  the  sac,  and  thence  down  into  the 
nasal  duct.  3.  By  the  introduction  of  a  probe  through 
an  opening  into  the  sac,  either  akeady  existing,  or  made 
for  the  purpose,  below  the  tendon  of  the  orbicularis  pal-i 
pebrarum.  4.  By  the  introduction  of  a  probe,  properly 
curved  for  the  purpose,  from  the  nose. 

Exploration  of  the  nasal  duct  by  an  Anelian  probe  intro-l 
duccd  through  the  upper  or  lower  punctum  and  canalicule. 
into  the  sac,  and  thence  down  the  nasal  duct. — Having,  in. 
tho  manner  abovo  described  (p.  707),  passed  the  probe! 
through  tho  upper  or  lowor  punctum  along  the  canalicule 
as  far  as  the  sac,  it  is  to  bo  raised  to  a  direction  deviating 

i'i<  mi  tho  vortical  only  by  the  point  of  tho  instrument being  inclined  backwards  and  slightly  outwards,  which, 
is  tho  direction  of  the  nasal  duct.  By  now  pushing  the 
probe  down  with  a  rotatory  movoment  between  the  fingers, 
it  will,  if  tho  duct  be  not  closed  or  very  much  obstructed, 
como  to  strike  on  tho  floor  of  tho  nostril. 

In  regard  to  tho  direction  just  given  to  incline  the  point 
of  tho  probo  backwards  and  slightly  outwards,  it  is  to  be 
observed,  that  tho  backward  inclination  of  the  point  will 
generally,  without  any  care  on  the  part  of  the  surgeon, 
bo  determined  by  tho  prominence  of  the  eyebrow. 

Mr.  Bowman's  method  of  exploring  the  nasal  duct  througi 
a  slit-up  canalicule, — When  the  probo  (No.  6)  is  thus  in 
troduced,  it  enters  the  sac  behind  the  tendo-oculi.  In 
order  to  find  the  orifice  of  the  nasal  duct,  the  larger 
probes  (No.  5  and  6,  which  are  the  only  ones  used  for  this 
purpose)  are  slightly  curved  at  each  end  in  two  different 
directions  within  the  terminal  inch  or  inch  and  a  half, 
while  the  central  part  (or  that  held  by  the  finger  and 
thumb)  is  straight,  and  they  are  cylindrical  in  their  whole 
length.  The  effect  of  this  is  that  when  the  probe  is 
inserted  into  the  sac,  and  brought  into  a  vertical  position, 
a  slight  rotation  of  it  on  its  long  axis  makes  the  lower 
point,  which  is  in  search  of  the  orifice  of  the  duct,  de- 

scribe a  small  circle ;  and  by  slightly  varying  the  incli- 
nation of  the  probe  and  making  gentle  pressure  at  the 

same  time  with  slight  rotation,  the  point  never  fails  to 
enter  the  duct.  The  right  and  left  probes  have  opposite 
em'ves,  to  suit  the  inclination  of  the  duct. 

iil 

pii 

Si  til 
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The  probe  is  known  to  have  entered  the 
ostril  by  the  depth  to  which  it  has  pcne- 
•ated,  compared  with  the  external  posi- 
.on  of  the  nostril,  and  also  by  its  coming 
i  contact  with  the  floor  of  the  nose.  It 
:  allowed  to  remain  there  for  a  few  rni- 

uteSj  or  is  immediately  withdrawn,  ao- 
Drding  to  circumstances. 

Petit' x  method  of  exploring  the  nasal  duct 
y  the  introduction  of  a  probe  through  an 
eternal  opening  into  the  sac. — An  opening 
ito  the  lacrymal  sac  is  made  by  incision 
f  its  anterior  and  outer  wall,  below  the 
mdon  of  the  orbicularis  palpebrarum. 

Instrument. — Perhaps  the  best  instru- 
lent  for  the  purpose  is  a  small  scalpel, 
ith  its  back  bevelled  on  either  side,  and 
.inning  into  a  sharp  edge  at  the  point 
>r  the  extent  of  about  one-fifth  of  an 
ich.    (Fig.  166.) 

Incision  of  the  sac- — -Preparatory  to  the 
peration,  the  sac  is  to  be  allowed  to  be- 
)me  distended  with  fluid.  The  patient 
eing  seated  opposite  a  window,  the  as- 
istant,  who  stands  behind  holding  the 
ead,  is  to  press  tho  skin  at  the  outer 
ngle  of  the  eye  towards  the  temple,  in 
rder  to  stretch  the  skin  over  the  sac,  and 
ins  to  bring  prominently  into  view  the 
jndon  of  the  orbicularis  palpebrarum  to 
srve  as  a  guide  (Fig.  167). 

The  surgeon,  having  touched  and  felt 
be  part  over  the  sac  with  his  finger,  takes 
be  knife  between  his  thumb  and  fore  and 

riddle  finger,  and  proceeds  to  the  pene- 
ration  of  tho  sac.  The  point  of  the  knife 
j  directed  perpendicularly  to  the  surface 
f  the  skin,  i.e.,  backwards  and  inwards, 
ver  the  wall  of  tho  sac  below  the  tendon 

f  the  orbicularis,  its  edge  being  directed 
utwards  and  somewhat  downwards.  The 

nifo  in  this  position  huving  been  made 
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to  penetrate  the  sac,  ■which  is  known  by  the  escape  of fluid  and  cessation  of  resistance,  its  handle  is  to  he  raised 
and  then  the  point  pushed  down  a  little  way  within  the 
sac  in  the  direction  of  the  nasal  duct.  By  the  increasing 
breadth  of  the  knife,  a  sufficiently  large  opening  is  made 
obliquely  across  the  sac,  parallel  to  the  margin  of  the 
orbit,  but  in  withdrawing  the  knife,  the  external  incision 
may  be  enlarged  a  little  outwards  and  downwards. 

Fio.  167. 

Introduction  of  the  prohc. — Direct  the  point  of  the  probe, 
a  whalebone  one  is  the  best,  held  nearly  horizontally 
backwards  and  inwards  through  the  opening  in  the  sac 
until  it  strikes  upon  its  opposite  wall.  Then  withdrawing 
the  probe  slightly,  direct  its  point  down  to  the  nasal  duct, 
remembering  that  the  direction  of  the  latter  is  downwards, 
backwards,  and  outwards,  and  also  sbghtly  curved,  the 
convexity  being  forwards.  If  the  probe  does  not  readily 
pass,  it  should  not  be  forced  down,  but  by  moving  about 
the  point  and  rotating  the  instrument  between  the  fingers 
and  thumb,  at  the  same  time  that  pressure  downwards  is 
gently  made,  it  will  probably  at  last  pass.    If  not,  a  tent 
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i  to  be  left  in  the  opening  into  the  sac,  and  the  trial  re- 
eated  next  day.  A  whalebone  probe  is  to  be  employed 

:  i  the  first  instance,  a  silver  one  in  the  second. 
Procedure  when  a  fistulous  opening  already  exists  in  the 

ac, — If  a  fistulous  opening  leading  directly  into  the  sac 
heady  exists,  and  if  of  sufficient  size,  the  probe  may  be 
:t  once  introduced  through  it  into  the  nasal  duct.  Or 

'  very  small,  it  may  bo  dilated  by  a  succession  of  thicker :  robes. 

If  the  opening  in  the  skin  does  not  correspond  with  that 
1  the  sac,  a  small  director  should  be  introduced  through 
le  former  into  the  sinus.  This  being  laid  open  to  its 
ottom,  the  director  is  introduced  into  the  opening  in  the 
ic,  for  the  purpose  of  enlarging  it  by  incision,  as  just 
irected. 

Exploration  of  the  nasal  duct  by  the  introduction  of  a  probe 

•vm  the  nose. — Gensoul's  sound,  the  instrument  for  the 
erformance  of  the  operation,  is  a  probe  bent,  but  not 
Druptly,  at  nearly  a  right  angle,  at  the  distance  of  about 
ine-tenths  of  an  inch  from  the  point.  Close  to  this 
end  there  is  in  the  handle  part  of  the  probe  a  slight 
iteral  one,  to  the  right  or  left  according  to  the  nostril 
Derated  on,  in  order  that  the  instrument  may  be  accom- 

odated to  the  projection  of  the  nasal  process  of  the  su- 
srior  maxillary  bone. 
It  is  to  be  remembered  that  the  lower  orifice  of  the 

asal  duct  is  in  the  anterior  and  upper  part  of  the  lowest 
leatus,  at  the  lateral  wall  of  the  nasal  cavity,  and  about 
ae  inch  from  the  entrance  of  the  nostril ;  that  it  is  over- 

ling by  the  lower  spongy  bone,  and  that  it  is  of  the  form 

;'  an  oblique  fissure  looking  downwards  and  inwards. The  instrument  is  introduced  into  the  nostril  with  its 

Dint  and  first  concavity  directed  downwards  and  out- 

•ards.  In  this  position  the  point  is  run  along  the  floor f  the  nostril  as  far  as  the  first  bend.  It  is  then  to  be 
levated  and  grazed  along  the  outer  wall  of  the  nostril 
wards  the  orifice  of  the  duct;  in  executing  this  manoou- 
re,  the  handle  of  the  instrument  is  with  great  delicacy 
)  be  carried  from  its  original  direction,  outwards  and 
>mewhat  downwards,  to  a  horizontal  direction,  forwards, 
ad  this  by  slightly  rotating  the  handle  of  the  instrument 
etween  the  fingers,  and  executing  a  curved  sweep  from 
elow  upwards.  If  there  is  no  obstruction,  the  instru- 
lent  is  thus  made  to  slip  into  the  duct,  and  its  end  may 
e  felt  by  applying  tho  finger  over  the  sac. 
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Appreciation  of  the  four  different  ways  above  described  of 
exploring  the  nasal  duct. — All  that  can  be  ascertained  by- 
means  of  Anel's  probes  introduced  through  the  puncta, 
canalicules,  and  sac  into  the  nasal  duct,  is  that  this  canal 
is  or  is  not  permeable  to  a  probe  necessarily  very  much 
smaller  than  its  own  diameter.  But  in  consequonco  of 
the  winding  form  of  the  canal  along  which  the  small  probe 

is  passed,  there  cannot  be,  except  in  very  practised  hands,' 
much  certainty  whether  an  impediment  which  the  probe 
may  encounter  be  owing  really  to  an  obstruction  in  the 
nasal  duct,  or  merely  to  the  circumstance,  that  the  small 
point  of  the  probo  Las  been  caught  in  a  fold  of  the  lining 
membrane.  Again,  though  the  probe  pass,  there  may, 
nevertheless,  be  obstruction  sufficient  effectually  to  pre- 

vent tho  passage  of  the  tears  into  the  nose.  For  these 
reasons,  and  for  tho  violonco  done  to  the  punctum  and 
canaliculo,  this  modo  of  exploration  is  not  to  be  recom- 
mended. 

As  littlo  is  tho  operation  to  be  recommended  as  a  means 
of  removing  tho  obstruction.  Such  a  small  probe  must 
bo  totally  inefficient  as  a  moans  of  dilatation,  or  as  a 
means  of  removing  any  obstruction  that  would  continue 
to  opposo  tho  passago  of  tho  tears.  And  the  few  cases 
in  which  it  is  alleged  benofit  was  obtained  from  the 
practice,  woro  of  a  slight  nature,  and  most  likely  would 
havo  been  benefited  without  recourse  to  any  such  measure. 

In  regard  to  the  exploration  of  the  nasal  duct  by  the 
introduction  of  a  probe  from  the  nose,  it  is  to  bo  observed 
that  the  lower  orifice  of  the  duct  is  not  always  readily 
hit  upon  by  the  point  of  the  probe.  It  is,  therefore,  in 
most  hands,  an  uncertain  mode  of  exploration,  and  not 
well  adapted  as  a  means  of  removing  obstruction  of 
such  a  nature  as  that  which  affects  the  nasal  duct.  _  Be- 

sides, the  introduction  of  the  instrument  is  rather  painful. 
Excluding  these  two  plans,  therefore,  there  remain 

Mr.  Bowman's  method  and  Petit's  method  to  choose 
between. 

When  the  puncta  and  canalicules  are  healthy,  as  they 

are  in  a  majority  of  cases,  I  would  recommend  Petit's 
method  as  that  by  which,  whilst  they  are  preserved  un- 

touched, the  exploration  of  the  nasal  duct,  as  well  as  the 
application  of  means  calculated  to  remove  or  palliate 
obstruction  of  it,  can  be  most  effectually  made.  The 
conjunctiva  by  this  method,  moreover,  is  not  interfered 
with,  and  the  eye,  therefore,  preserved  free  from  irritation. 
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When  the  ptmcta  and  canaliculus  are  affected  and 

3quive  to  be  slit  up  at  any  rate,  Mr.  Bowman's  method 
ught  to  be  had  recourse  to. 

When,  in  the  exploration  of  the  nasal  duct  above  de- 
M'ibed,  the  whalebone  probe  can  be  pushed  down  into 
le  nose  without  any  marked  opposition,  the  surgeon 
lerely  feeling  as  if  the  probe  were  closely  grasped  by  the 

'alls  of  the  passage,  it  may  be  inferred  that  the  obstruc- 
.on  to  the  passage  of  the  tears  is  owing  merely  to  a 
eneral  tumefaction  or  a  somewhat  fungous  state  of  the 
ning  membrane. 
When  considerable  manipulation  and  rotation  require 

3  be  made  before  the  probe  passes,  or  when  it  is  only 
fter  repeated  attempts  on  successive  days  that  the  probe 
i  made  to  pass  at  all,  thickening  of  the  mucous  mem- 
rane  with  fungosities  and  granular  growths  must  exist 
D  a  very  considerable  degree. 
When  the  probe  cannot  be  made  to  pass  at  all  into  the 

ose,  obliteration  of  the  duct  is  of  course  to  be  inferred, 

'he  place  of  obliteration  will  be  ascertained  by  the  extent 
0  which  the  probe  can  be  made  to  pass. 
It  is  to  be  remembered  that  in  some  cases  complete 

bliteration  of  the  lacrymal  sac  or  nasal  duct  has  been 
Dund  to  depend  on  exostosis  of  the  surrounding  bone, 

.'he  lacrymal  sac,  on  being  opened,  has  been  found  filled 
.p  with  a  polypus,  which  was  the  cause  of  the  tumour, 
n  such  a  case,  related  by  Walther,  on  the  removal  of  the 
>olypus  the  nasal  duct  wason  exploration  found  obstructed, 
<ut  was  rendered  permeable  by  the  treatment. 

8th. — Treatment  of  obstruction  of  the  nasal  duct  by  operating 
through  an  external  opening  in  the  sac. 

The  introduction  of  catguts  and  styles,  are  the  means 
>y  which  dilatation  of  the  nasal  duct  is  attempted. 
The  catgut  as  a  means  of  dilating  the  nasal  duct. — An 

ipening  into  the  sac  to  operate  from,  is  to  be  made,  if  not 
iready  existing,  and  a  piece  of  catgut  provided,  of  proper 
hickness  and  sufficient  length — say  one  inch  and  a  half 
—having  one  end  rounded  and  slightly  softened,  by  being 
noistened,  and  bent  abruptly  at  about  a  quarter  of  an 
nch  from  the  other  end  (Fig.  168).  By  the  rounded  and 
ioffcened  end  the  catgut  is  introduced  in  the  same  way  as 
1  style  or  probe,  through  the  opening  of  the  sac  into  the 
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duct,  and  pushed  down  in  it  to  the  nostril.  The  bent  end 
is  left  sticking  out  from  the  opening  in  the  sac,  and  by  a 
thread  attached  to  it  and  fixed  to  the  side  of  the  nose  by 
court  plaister,  is  secured  from  slipping  in  through  the 
opening  into  the  sac. 

The  catgut  is  much  less  convenient  than  the  style,  and 

is  to  be  recommended  only  -when  it  is  desired  to  exert 
gradually  increasing  pressure  on  the  walls  of  the  duct 

from  within.  "When  introduced  dry,  and  of  a  thickness readily  admitted  by  the  duct,  the  catgut  gradually  swells 
by  absorbing  moisture,  and  produces  the  pressure.  If  the 
catgut  when  dry  is  so  thick  as  to  be  admitted  by  the  duct, 
and  no  more,  the  pressuro  from  within  which  ensues  on 
the  distension  of  the  catgut  by  moisture,  may  be  so  great 
as  to  cause  very  considerable  pain.  This  will  be  avoided, 
by  so  regulating  the  thickness  of  the  dry  catgut  to  the 
width  of  tho  duct,  that  the  former  shall  be  readily  admit- 

ted by  tho  latter. 
Tho  catgut  is  to  be  removed  every  day  or  two  and  a  new 

bit  introduced,  and  of  greater  thickness,  if  necessary. 
When  withdrawn,  the  swollen  catgut  presents  a  more  or 
less  distinct  cast  of  the  nasal  duct,  and  from  it  something 
may  bo  learned  as  to  the  seat  and  form  of  any  stricture 
or  fungosity  which  may  exist.    It  is  to  be  remembered, 

Fig.  168. Fio.  1C9. Fro.  170. 

that  it  will  always  be  constricted  at  the  places  which  cor- 
respond to  where  the  sac  joins  the  duct,  and  where  the 

latter  opens  into  the  nose. 
The  style  as  a  means  of  dilating  the  nasal  duct. — The  form 

and  size  of  the  style  are  well  known  (Fig.  169).    It  is 
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STially  made  of  lead  or  silver.    One  may  be  easily  mado 
r  an  occasion,  by  taking  a  bit  of  lead  wire  of  tbe  joroper 

It  ugth  and  thickness,  smoothing  its  surface,  rounding  ono 
I  id  and  bending  the  other,  thus: — (Fig.  170). 
I.A  thinner  stylo  is  to  be  followed  by  a  succession  of 
Riicker  ones,  until  one  of  a  moderate  thickness  can  be 
Borne  ;  or  the  duct  may  be  first  prepared  for  the  reception 
I  a  moderately  thick  style  by  the  previous  use  of  cat- 

lints,  as  above  described. 
it  The  patient  soon  learns  to  manage  the  metallic  stylo 
'Himself — a  great  advantage,  considering  the  length  of 
ji:ne  tho  employment  of  means  for  dilating  the  nasal  duct 
js  quires  to  be  persisted  in. 
I  The  style  should  be  taken  out  frequently  to  be  cleaned. 
H  a  these  occasions,  some  astringent  lotion  is  to  be  thrown 

with  Anel's  syringe,  with  a  large  nozzle,  introduced 
i  rough  the  opening  in  the  sac ;  or  the  dilating  body  may 
!  i  employed  as  the  vehicle  of  some  medicament,  in  the 
irm  of  salve,  with  which,  when  about  to  be  introduced, 
:is  to  be  smeared.  The  bichloride  of  mercury  collyrium, 
aid  the  red  precipitate  ointment,  are  perhaps  the  best 
■  >plications,  in  general,  that  can  be  mado  to  tho  diseased 
iucous  membrane  of  the  duct.  The  nitrate  of  silver,  in 
te  form  of  solution  or  ointment,  will  be  found  advanta- 
i  ous  when  used  occasionally. 

''When  by  the  above  described  mode  of  treatment,  which mst  be  persevered  in  for  at  least  three  months  in  any 
se,  but  often  for  a  much  longer  time,  the  nasal  duct  is 

lllated  to  its  natural  width,  and  it  is  believed  that  its 
i  ling  mucous  membrane  is  restored  to  something  like  a 
I :  althy  state,  the  use  of  the  dilating  instruments  is  to  be 
'I  scontinued.    If  the  transmission  of  the  tears  into  the 
1  >se  should  now  go  on  naturally,  the  opening  in  the  sac 
I  to  be  left  to  close. 

I  If  the  tears  do  not  continue  to  be  freely  transmitted, 
I  e  treatment  will  require  to  be  resumed,  and  if  it  is 
1  und,  after  several  trials,  that  tho  employment  of  the 
vie  cannot  be  abandoned  without  recurrence  of  the 
istruction,  then  the  patient  must  make  up  his  mind  to 

I  ear  the  style  habitually  in  the  nasal  duct.     Tho  in- 
1:  .nvenience  and  deformity  attending  tho  habitual  use  of 

'M  .e  style  aro  small  in  comparison  with  tho  groat  benefit 
i|  )tained  from  it. 

Although  the  style  may  occupy  the  whole  calibre  of  the 
J  ict  when  first  inserted,  a  sufficient  space  is  always  left 
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between  it  and  the  wall  of  the  duct,  as  the  mucous  mem- 
brane does  not  tend  to  grasp  the  style  as  the  gum  grasps 

a  tooth,  but  rather  tends  to  widen  around  it.  This  shows 
that  it  is  unnecessary  to  have  the  style  grooved  to  serve 
as  a  channel  for  the  tears,  as  somo  have  recommended. 

Instead  of  a  prolonged  use  of  the  style,  the  introduc- 

tion of  a  common  surgeon's  probe  and  its  retention  in  th 
duct  for  about  a  quarter  of  an  hour  every  day,  or  eve; 
second  clay  for  some  weeks,  has  of  late  been  preferred  b 

Dr.  Mackenzie  of  Glasgow.    But  this  answers  only  ' somo  cases. 

Insertion  of  a  gold  tube  into  the  nasal  duct  and  lower  pa' 
of  the  sac. — A  plan  which  was  in  use  last  century,  an 
which  was  rovived  about  thirty  years  ago,  and  on  thai 
recommondation  of  the  late  Baron  Dupuytren  extensively 
but  very  indiscriminately  practised,  was  the  introduction 
of  a  tubo,  by  a  conductor  or  handle,  into  the  nasal  duct, 
and  tho  closuro  of  the  opening  in  the  sac  by  which  it  was 

introduced.  By  this  proceeding  wo  have,  in  cases  fitte" for  the  operation,  apparently  a  beautiful  and  speedy  cure 
In  cases  in  which  the  patient  had  long  suffered  annoyan 
from  tho  complaint,  I  havo  inserted  a  tube  into  the  nai 
duct,  and  the  opening  into  tho  sac  has  closed  by  the  fii_ 
intention  in  two  or  threo  days.  The  patient  has  been 
thus  entirely  relieved  from  all  inconvenience,  and  been 

■unconscious  of  the  existence  of  any  foreign  body  in  the 
sac  and  duct.  Moreover,  I  have  seen  the  patient  at  the 
end  of  two  years  still  quite  well.  Such  is  the  favourable 
aspect  of  the  oporation;  but  behold  the  unfavourable 
aspect !  Severe  inflammation  and  pain  come  on ;  the 
swelling  of  tho  lining  membrane  of  the  nasal  duct,  per- 

haps, forces  up  the  tube ;  this  presses  against  the  wall  of 
the  lacrymal  sac,  and  an  abscess  forms 
at  the  place,  or  the  tube  makes  its 

way  downward  into  the  nose — some- 
times through  the  palate  plate  of  the 

superior  maxillary  bone.  If  the  tube, 
instead  of  being  gold,  has  been  silver, 
it  may  after  some  time  fall  out  by  the 
nose  in  black  fragments. 

Tube. — The  tube  which  was  used  by 

Dupuytren  is  of  the  form  and  size  re- 
presented in  the  annexed  cut(Fig.  171.) 

That  originallv  used  by  Wathen  is  here 
Fra.  171.    Fio.  172.  represented  (Fig.  172);  and  from  its 
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pearance,  it  may  readily  be  understood  that  it  would 
voire  much  force  to  fix  it  properly  in  its  place ;  the 

Dj'ection  below  the  cop  or  head  being  of  greater  dia- ler than  the  duct  itself;  and  how  that  in  pressing  the 
;trument  into  its  place,  the  force  employed  may  break 
3  os  unguis. 

Dupuytren's  tube  is  certainly  the  best.  It  is  about 
inch  or  so  long  ;  at  one  end,  one-sixth  of  an  inch 

:le,  and  provided  with  a  rim,  intended  to  be  caught 
the  contraction  between  the  sac  and  duct ;  at  the 

ier  end,  about  one-twelfth  of  an  inch  wide,  and  cut 
[iquely.  For  the  purpose  of  being  introduced,  it  is  slid 
the  styUform  part  (a,  Fig.  173,)  of  the  conductor  or 

Fig.  173. 

idle  here  represented,  which  fits  into  it  so  loosely, 
it  when  the  tube  is  fixed  in  the  duct,  the  conductor 

handle  may  be  withdrawn  without  bringing  the  tube 
ng  with  it.     The  curvature  of  the  styhform  part  of 
conductor  necessarily  determines  the  proper  direction 

-he  tube  as  regards  its  curvaturo  when  inserted  into 
duct. 

\fode  of  introducing  the  tube. — Having  enlarged  the 
ming  in  the  sac  by  incision,  the  tube,  mounted  on  its 
idoctor,  is  to  be  passed  into  the  sac,  and  thence  slid 
vn  into  the  doct,  its  wide  end  remaining  in  the  lower 
t  of  the  sac,  and  the  concavity  of  its  curvature 

.    3  A 
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directed  backwards.    The  tube  is  thick  in  proportion  to 
the  duct,  as  in  order  to  be  retained  in  its  place  it  requhr 
to  be  wedged  in,  and  for  this  some  force  is  necessary 
The  tube  being  thus  fixed,  the  conducting  handle  is  with 
drawn  from  within  it.    The  edges  of  the  incision  into 
sac  are  then  brought  together  by  a  bit  of  plaister. 

The  tears  are  immediately  freely  transmitted  into  th 
nose,  and  in  a  day  or  two  the  opening  into  the  sac  wif 
have  closed,  even  where  there  had  previously  been  a  fi 
tulous  opening.  In  general  no  further  inconvenience 
felt ;  no  deformity  is  seen,  and  so  the  patient  is  dismisse 
cured,  and  may  continue  in  the  belief  that  he  is  so  fl 

years. 
But  it  has  often  happened  that,  sooner  or  later,  the1 

tube  has  been  pressed  up  out  of  its  place,  and  caused  irri 
tation,  or  so  much  aggravated  irritation,  excited  by  oth: 
causes,  that  its  extraction  became  necessaiy  ;  or  the  boa 
structures  round  the  duct  having  become  carious,  the  tu 
has  dropped  out  by  the  nose. 
Asa  provision  for  the  removal  of  the  tube  in  case o 

necessity,  the  rim  at  the  wide  end  should  form  a  sligh 
ledge  towards  the  interior  as  it  does  towards  the  exterio^ 
in  order  that  it  may  bo  caught  by  a  hook  and  drawn  on 
through  an  opening  into  the  sac  made  for  the  purpose, 
In  the  absence  of  any  such  provision,  the  extraction  ma 
in  general  bo  inado  by  means  of  a  dissecting  forceps. 

19th. — Treatment  of  obstruction  of  the  nasal  duct  I 
operating  through  a  slit-up  canaKcuh. 

Tho  probing  is  to  be  repeated  every  day,  every  oth 
day,  every  three  or  four  days,  or  every  week,  accordinD 
to  the  progress  of  the  cure  and  accidental  circumstances. 
It  usiially  becomes  at  once  easy  for  the  patient  to  press 
mucus  or  pus  from  the  sac  as  it  is  secreted,  both  by  the 
canaliculus  and  nasal  duct.  It  is  common  to  find  in  a 
rew  days  that  no  more  pus  is  formed,  and  in  a  few  weeks 
that  mucus  ceases  to  accumulate. 

If  the  application  of  this  method  be  restricted  to  the 
cases  in  which  the  puncta  and  canalicules  are  affected  and 
require  to  be  slit  up  at  any  rate,  it  will  not  prove  so 
favourable  as  is  here  represented,  but  will  rather  come 
under  the  category  of  those  to  which  the  following  remark 
of  Mr.  Bowman  refers  : 
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In  speaking  of  tho  rapid  relief  or  cure  of  cases  thus 
ied,  I  must  not,  Mr.  B.  observes,  omit  to  say,  that  of 
rse  I  do  not  neglect  such  general  and  local  moans  as 
familiar  to  all. 

Nor  do  I  wish  to  have  it  thought  that  all  cases  get 
I  at  tho  same  rapid  rate,  or  that  relapses  never  occur, 
fortunately  these  cases  of  obstructed  ducts  generally 
ir  in  subjects  more  or  less  debilitated,  scrofulous  or 
isrwise  unhealthy,  and  there  may  be  complications  of 
ase  of  neighbouring  parts,  or  of  the  Schneiderian  uicm- 

le." 

20th. — Obliteration  of  the  nasal  duct. 

Then  on  exploration  it  is  found  that  tho  nasal  duct  is 
e  closed,  but  to  a  small  extent  only,  a  cautious  at- 
pt  may  be  made  to  perforate  the  obliterated  part  by 
:.ns  of  a  stylet  introduced  through  the  opening  in  tho 
down  to  the  place  of  obliteration.  If  perforation  bo 

i  essfully  effected,  a  stylo  is  to  be  inserted  into  tho  duct 
bove  directed. 

the  obbteration  be  to  any  extent,  which  is  rare, 
ie  is  not  much  chance  of  successfully  perforating  it ; 
only  thing  that  could  now  bo  had  recourse  to,  is  the 
operation  of  perforating  the  os  unguis,  and  trying  to 
blish  a  communication  between  the  sac  and  middle 
ttus  of  the  nose,  were  it  not  that  success  seldom  or 
»r  crowns  tho  attempt. 
Drhaps  the  best  palliative  measure  that  can  be  adopted 
make  an  opening  into  the  sac  above  or  below  tho 

on  and  maintain  it  permanently.  Through  this 
ling  tho  tears  and  matter  accumulated  in  the  sac  may 
iccasionally  pressed  out,  and  thus  the  irritation  to 
eye  avoided  which  would  result  from  regurgitating 
1  by  the  puncta. 

was  the  practice  of  the  older  surgeons  who  did  not 
irstand  the  anatomy,  physiology,  and  pathology  of 

I.  lacrymal  organs,  to  attempt  tho  obliteration  of  tho 
le  lacrymal  passages,  on  tho  principle  of  striking  at 
root  of  the  disease  by  removing  its  seat. 

;}  A  2 
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2 1 st.  — Lacry mal  ca leu li.  * 

Calculous  concretions  deposited  from  the  tears  ha 

been  met  •with,  in  some  cases,  lodged  in  the  sinuses  oi 
the  oculo-palpebral  space  of  the  conjunctiva,  in  other  cases 
in  the  derivative  lacrymal  passages. 

Mucocele  of  the  canalicules  has  been  above  noticed. 

*  Dacryolites. 
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CHAPTER  X. 

DISEASES  OF  THE  ORBIT. 

eotion  L — Inflammations,  etc.,  of  the  Orbit. 

1st. — Inflammation  of  the  orbital  cellular  tissue. 

Ills  inflammation  occurs  in  an  acuto  or  chronic 
a. 

n  tho  acute  form,  the  symptoms — objective,  subjective,  and 
titutional — aro  very  much  tho  same  as  those  of  iihleg- 
ious  panophthalmitis  above  described  (p.  247,  et  seq.), 
the  eyeball  is  more  protruded  from  tho  orbit,  in  con- 

iience  of  the  greater  exudation  into  the  orbital  cellular 

,'j.e,  and  either  presents  no  evidence  of  inflammation  of 
proper  tunics,  or  comparatively  slight  ones, 
n  the  chronic  form,  protrusion  of  the  eyeball  may  have 
i  preceded  by  no  other  symptom,  or,  at  the  most,  by 
•nsiderable  and  partial  pain  in  the  orbit,  during  motion 
he  eyeball. 
anamination  of  the  orbital  cellular  tissue  has  a  great 
llency  to  run  into  suppuration.  This,  however,  does 
always  take  place ;  the  inflammatory  action  may  sub- 
i,  the  exuded  matter  be  absorbed,  and  the  eyeball 
-irn  to  its  place ;  or  the  cellular  tissue  may  bo  left 
ia  state  of  induration,  the  eyeball,  perhaps,  become 
.  lurotic  from  pressure,  continuing  protruded  and  nio- 
. less. 

a  the  acute  form,  when  suppuration  takes  place,  the 
jective  symptoms  are  also  much  the  same  as  in  tho 
punitive  stage  of  panophthalmitis,  but,  as  may  be  in- 
ed  from  tho  difference  in  the  seat  of  tho  matter,  tho 
active  differ.  The  eyeball  is  still  more  protruded,  but 
iaps  not  otherwise  much  changed  in  appearance.  Tho 

■  ■tor  having  made  its  way  forwards,  points  of  iluctua- 
present  themselves  either  behind  tho  conjunctiva,  or 
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behind  the  skin  of  the  eyelids,  or  in  both  situations  at  t" same  time. 

In  the  chronic  form,  that  suppuration  has  taken  pn 
may  be  inferred,  if  the  patient  has  experienced  shivn 
ings,  &c.,  though  suppuration  may  not  bo  ushered  in 
any  marked  symptoms.    As  matter  accumulates,  the  pro-| 
trusion  of  tho  eyeball  increases ;  the  eyelids,  red  and 
(edematous,  are  distended  oyer  it,  and  besides  diminish 
ing  vision,  with  photopsy  and  diplopy,  the]  patient  con 
plains  of  a  fooling  of  traction  in  tho  orbit.    At  leng 
more  or  less  obscuro  fluctuation  is  felt  at  some  pon 
between  the  eyeball  and  margin  of  the  orbit. 

Causes. — Inllammation  of  tho  cellular  tissue  of 
orbit,  which  is  a  raro  disease,  is  sometimes  of  traumati 
origin.    More  frequently  it  appears  to  arise  from  cold  in! 
persons  labouring  under  a,  bail  state  of  health  or  cons 
tution.    In  erysipelas  of  the  eyelids,  the  inflammation! 
apt  to  spread  to  tho  cellular  tissue  of  the  orbit,  and 
minato  eithor  in  induration  or  in  diffuse  abscess, 
many  cases  tho  inflammation  occurs  without  any  veryl; 
ovident  cause. 

Prognosis. — Whether  tho  inflammation  proceed  to  sup- 
puration or  not,  recovery  with  preservation  of  vision  : 

tako  place ;  but,  on  tho  other  hand,  it  sometimes  happe 
that  amaurosis  is  occasioned  by  tho  pressure  to  whi<i 
the  eyeball  has  been  subjected.    In  the  acute  form  the 
is  additional  risk  of  injury  to  the  eye  from  implication  < 
its  proper  tunics  in  the  inflammation ;  but  a  still  moii 
formidable  event  is  the  extension  of  the  inflammation  1 
the  brain  or  its  membranes,  which  may  jirove  fatal. 

Treatment. — Tho  possibility  of  a  foreign  body  lodged  ini 
the  orbit  being  the  cause  of  the  inflammation,  is  alway 
in  the  first  place  to  be  considered. 

In  the  acute  form  the  same  active  antiphlogistic  treat- 
ment above  indicated  for  phlegmonous  panophthalmia' (p.  249)  in  its  first  stage,  is  called  for. 

In  tho  low  and  chronic  forrns,  opium,  cordials,  and  sup-l 
porting  diet  are  indicated.  •  I 
When  abscess  has  formed,  the  matter  is  to  be  evacuated | 

by  incision  at  the  point  of  fluctuation. 

If,  as  may  happen  in  the  chronic  form,  there  is  not 
fluctuation,  but  from  the  protrusion  of  tho  eye,  and  other  I 
symptoms,  there  is  reason  to  fear  that  accunmlation  oil matter  in  the  cellular  tissue  of  the  orbit  exists,  an 

sion  should  be  cautiously  made  into  the  orbit  through  the  I 
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n,  between  the  margin  of  the  orbit  and  the  eyeball,  in 
i  situation  where  it  appears  most  likely  matter  is  col- 
ted.  It  may  be  necessary  to  extend  the  incision  to  a 
isiderable  depth — as  much  as  an  inch — before  the  mat- 
is  reached. 

.Vfter  the  abscess  has  been  opened,  matter  may  con- 
ue  to  be  discharged  for  a  considerable  time,  though 
ire  bo  no  disease  of  the  bone. 

1. — Inflammation  of  the  periorbita  and  hones  of  the  orbit. 

This  inflammation  sometimes  occurs  in  an  acute  form, 
t  more  frequently  in  a  chronic,  and  may  present  itself 
a  primary  affection,  or  as  a  consequence  of  inflamma- 
n  of  the  orbital  cellular  tissue. 

Che  symptoms  are  in  general  similar  to  those  of  in- 
oomation  of  the  orbital  cellular  tissue,  but  vary  sonie- 
.at  according  to  the  part  of  the  orbit  affected,  which 

•y  be  the  exterior  margin,  just  within  the  cavity,  the 
:  rymal  fossa,  the  middle  part  of  one  of  the  walls,  or  the 
sx,  and  suppuration  is  equally  prone  to  take  place, 
e  inflammation  may,  however,  terminate  in  resolution ; 
in  the  chronic  form  especially,  its  event  may  bo  thick- 
ing  of  the  periorbita  and  bones. 
When  suppuration  takes  place,  and  the  abscess  has 
3n  opened,  either  by  spontaneous  bursting  or  the  knife, 
3  opening  does  not  close,  but  becomes  fistulous,  and 

[■rounded  by  fungous  granulations,  and  on  examination 
th  the  probe,  tbe  bone  is  felt  to  bo  in  a  state  of  caries 
necrosis. 

Causes. — The  inflammation  may  bo  traumatic,  but  ge- 
rally  it  is  owing  to  a  scrofulous  or  syphilitic  taint  of 
e  constitution,  or  both  at  the  same  time. 

Prognosis. — When  the  bones  of  the  orbit  have  become 
ieased,  exfoliation  may  after  a  time  take  place,  and 
ow  of  the  external  opening  closing,  but  the  skin, 
ready  perhaps  drawn  in  towards  it,  becomes  still  more 
,  and  the  eyelid  retracted  and  incapable  of  being  drawn 
er  the  eye  {lagophthalmoa,  p.  6G2),  or  both  retracted  and 
ertcd  [ectropium,  p.  632). 
Treat i m: nt. — The  treatment  of  tho  acute  and  chronic 
:ms  of  inflammation  of  the  periorbita,  and  of  tho  bones 
the  orbit,  should  be  tho  same  as  that  recommended 
spectively  for  the  acute  and  chronic  forms  of  inflamma- 
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tion  of  the  orbital  cellular  tissue,  in  the  purely  inflam- 
matory stage,  and  in  the  stage  of  abscess. 

In  the  stage  of  fistula,  the  indication  is  to  promo 
exfoliation  of  tho  bone,  according  to  general  surgi< 
principles,  and  this  being  effected,  the  next  point  is 

prevent  distortion  of  tho  eyelids,  or,  if  this  has  ahead", taken  placo,  to  remove  it  by  some  one  of  the  operativt 
procedures  described  under  tho  heads  of  ectropium 
lagophthalmos. 

Section  n. — Orbital  Growths  and  Tumours. 

The  symptoms  and  effects  of  orbital  growths  and  tumour 

aro  : — 1.  l'rotrusion  of  tho  eyeball  in  various  degrees  ( 
qphthalmus).  2.  Misdirection  and  displacement.  3.  Im- 

paired mobility  to  a  greater  or  less  extent.  4.  Sometimes 
littlo  or  no  pain,  but  a  fooling  merely  of  fulness,  tension, 
and  traction.  Sometimes,  however,  more  or  less  pain. 
5.  Besides  diplopy,  as  tho  necessary  effect  of  misdirection 
of  tho  eyeball,  impairment  of  vision,  with  photopsy,  even 
to  amaurosis,  from  tho  pressure.  6.  CEdenia  of  the  eye- 

lids, with  more  or  less  distension  of  the  upper  and  ever- 
sion  of  tho  lower.  7.  Sometimes  eventual  inflammation 
and  disorganization  of  the  eyeball  (exophthalmia).  8. 
Dilatation  of  the  orbital  cavity,  and  destruction  of  its 
walls,  and  consequent  fatal  pressure  on  the  brain,  the 
eyeball,  perhaps,  continuing  to  resist  the  pressure. 

Orbital  growths  and  tumours  may  have  their  seat  in 
the  walls  of  the  orbit  or  in  its  cavity.  The  growths  and 
tumours  seated  in  the  walls  of  the  orbit,  are  node,  or 
periostosis,  thickening  of  the  bone,  or  hyperostosis,  bony 
tumour,  or  exostosis,  and  cancer,  or  osteosarcoma.  Those 
which  occur  in  the  cavity  of  the  orbit  are  : — sarcomatous 
or  fibrous,  encysted,  hydatidgenous,  scirrhous,  medullary, 
melanotic,  and  aneurismal. 

Both  walls  and  cavity  of  the  orbit  may  be  encroached 
on  by  tumours  having  their  origin  in  adjoining  cavities 
— the  nostril,  frontal  sinus,  maxillary  sinus,  sphenoid 
sinus,  cavity  of  the  cranium. 

Causes. — The  causes  of  orbital  tumours,  in  general,  are 
obscure.    In  many  cases  they  appear  to  have  formed  after 
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mows,  &c,  on  the  margin  of  the  orbit,  but  often  they 
,nnot  be  attributed  to  any  cause. 
Treatment. — The  diagnosis  of  orbital  tumours  is  often 

bry  obscure.  Under  such  circumstances  the  alterative 
it  ode  of  treatment  is  the  only  one  indicated.  When  the 
i.mour  has  become  so  far  developed  that  its  nature  can 
t :  ascertained,  what  further  treatment  may  be  called  for 
.ill  admit  of  being  determined. 

INTRAORBITAL  GROWTHS  AND  TUMOURS. 

1st.  — Anemic  cxopht li a Imus. 

'Simple  exophthahnus  or  prominent  eyo  occurs,  de- 
eding apjmrently  on  some  infiltration  of  the  orbital 

■lllular  tissue.  Such  cases  are  met  with  in  leuco- 
adegmatic  anemic  young  women,  who  are  often  affected 
;  the  same  time  with  goitre. 
'On  exploration  of  the  chest,  irregular  action  of  the 
Mart  is  usually  also  discovered. 
Jin  one  case,  both  the  exophthalmus  and  goitre  ap- 
f  ared  after  an  injury  to  the  middle  finger  of  the  right 

i  .nd — the  exophthalmus  in"  a  week,  and  the  goitre  in 
i.ree  months.  There  was  puffiness  of  the  skin  all  round 
i'6  eyes.  The  sight  continued  perfectly  good  for  both 
ar  and  distant  objects. 
Any  connexion  between  the  injury  and  the  cxoph- 

.  almus  and  goitre  in  this  case  was  not  very  evident. 
Treatment. — Iron  is  the  medicine  which  has  been  found 
leful  in  such  cases. 

The  spirituous  solution  of  iodine  (p.  88)  may  bo  painted 
'  'er  the  goitre. 

2nd. — Sarcomatous  and  fibrous  tumours  in  the  orbit. 

When,  in  tho  case  of  a  sarcomatous  tumour,  swelling 
•esents  externally,  it  is  felt  to  tho  touch  solid  and 
[  listing. 
h  Sarcomatous  tuinours  grow  slowly,  and  do   not  in 
:neral  attain  any  great  size.    They  may  form  in  any 
rt  of  the  orbit. 

A  tumour  of  the  kind  which  I  extirpated,  had,  to  tho 
Lked  eye,  the  appearance  of  fat,  but  it  was  much  firmer 
d  mure  consistent  to  tho  touch,  and  presented  micro- 

!  opical  characters  altogether  different. 
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Fibrous  tumours  aro  not  so  circumscribed,  and,  there- 
fore, do  not  admit  of  being  so  completely  removed. 

After  extirpation  they  have  a  great  tendency  to  recur, 
though  their  growth  may  take  placo  but  slowly. 

Treatment. — The  only  treatment  applicable  to  such! 
tumours  is  total  extirpation. 

The  possibility  of  extirpating  orbital  tumours  wi 
safety  to  the  eyeball  and  neighbouring  parts,  will  depen 
on  the  situation,  connexions,  and  size  of  the  tumour, 
the  tumour  is  so  connected  that  it  cannot  be  wholly 
extirpated  without  tho  eyeball,  this  also  must  be  re- 

moved, if  the  necessity  for  operation  is  imminent. 
According  to  tho  situation  and  size  of  the  tumour,  s 

must  be  the  situation — whether  through  tho  skin  or  con 
junetiva — direction,  and  extent  of  the  external  incision, 
and  the  necessity  of  dividing  one  or  other  eyelid  verti- 

cally, or  the  external  commissure.  If  the  tumour  be 

sealed  in  the  upper  part  of  the  orbit,  and  appeal's  on 
examination  by  tho  touch,  whilst  the  upper  eyelid  i 
moved,  to  bo  on  the  orbital  sido  of  the  levator  palpebral 
tho  incision  should  bo  through  the  skin;  but  if  on  the 
ocular  side,  through  tho  conjunctiva. 

Tho   external  incision  being  cautiously  but  freel 
made,  and  the  tumour  duly  exposed,  it  is  to  be  seize 
with  a  hook  or  hooked  forceps,  drawn  forwards,  and  its 
separation  effected  by  careful  dissection  with  the  knife, 
assisted  by  tho  handle,  the  finger,  and  curved  scissors, 
whilst  the  blood  is  assiduously  removed  by  an  assistant.  1 

The  surgeon  having  satisfied  himself  by  exaniinatiottl 
with  tho  finger  that  the  whole  tuniour  has  been  removed, 
allows  the  bleeding  to  stop,  and  then  proceeds  to  dress 
the  wound. 

The  wound  is  first  to  be  carefully  cleansed  from  clotted 
blood — not  washed  with  water — and  then  if  it  admits  of 
being  filled  when  the  eyeball  is  gently  pressed  back  into 
the  orbit,  the  edges  of  tho  wound  are  to  be  united  by 
suture  or  plaister,  or  both,  according  to  necessity.  If 
there  is  a  large  cavity  which  cannot  thus  be  filled,  tho 
wound  must  be  kept  open,  but  not  stuffed  with  charpie.  ; 

Groat  care  is  required  in  the  after-treatment.  It  has 
sometimes  hapipened  that  inflammation  of  the  orbital 
cellular  tissue  has  supervened,  and,  extending  to  the 
brain,  has  proved  fatal. 
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3rd. — Encysted  tumours  in  the  orbit. 

When  those  tumours,  which  may  originate  in  any  part 
if  the  orbit,  present  themselves  externally,  they  form 
etween  the  eyeball  and  margins  of  the  orbit,  a  rounded, 
qual,  elastic  swelling,  more  or  less  distinctly  iluctu- 
fctmg,  and  yielding  to  pressure,  so  as  to  retire  within  the 
rbit. 

The  cyst  of  the  tumour  is  in  somo  cases  thin  and 
BTOUS,  in  others  thick  and  fibrous,  with  cartilaginiform 
nd  even  ossiform  depositions.  The  contents  may  bo 
ratery  [hygroma),  like  suet  [steatoma),  like  pap  {atheroma), 
v  like  honey  (mcliceris).  Hairs,  and  in  one  case  a  tooth, 
ave  been  found  among  the  contents  of  orbital  tumours, 
imilar  to  what  is  of  more  frequent  occurrence  in  ovarian 
amours. 

Treatment. — Total  extirpation  when,  from  the  situation 
nd  connexions  of  the  tumour,  it  can  be  eifectedj  if  not, 
artial  extirpation,  in  the  hope  that,  by  exciting  iniiain- 
lation  on  tilling  tho  cavity  with  chaipic,  the  remains  of 
le  cyst  may  bo  eventually  destroyed,  or  separated  and 
orown  off  by  tho  suppuration.  In  some  cases  sinrple 

unctiu'e  of  the  encysted  tumour  and  evacuation  of  its 
ontents  have  been  performed  with  success. 

4th. — Hydatidgenous  cysts  in  the  orbit. 

'  Ysts  containing  hydatids  have  been  met  with  in  tho 

rbit.  They  presented  the  characters  of  enc}'sted  orbital 
amours.  On  making  an  opening  into  the  prominent 
art  of  tho  tumoiu',  fluid  was  evacuated,  followed  immo- 
iately  in  one  case  by  a  large  hydatid,  in  another  case, 
fter  two  or  three  days,  by  half  a  tea-cupful. 
The  following  case  of  echinococcus-cyst  in  the  orbit,  which 

itely  occurred  to  mo,  appoars  to  lie  identical  with  those 
uoted  by  Dr.  Mackenzie  from  Schmidt  (Ueber  die,  Krank- 
citcn  des  Thranen-organs,  p.  73;  Wien,  LS03),  who  ori- 
dnally  described  the  disease,  and  called  it  Glandula 
icrymal  is  hyt  lato  idea . 
A  man,  about  30  years  of  age,  was  brought  from  St. 

'ancras  workhouse  to  University  College  Eye  Infirmary, nth.  the  left  eye  in  a  state  of  exophthalmia.  Tho  dis- 
rganisation  hang  great,  I  decided  on  first  excising  the 
rotruding  eyeball  from  the  ocular  capsule.    Tins  bein<«' 
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effected,  I  proceeded  to  explore  the  orbit  by  the  touch, 
and  found  that  the  cause  of  the  protrusion  of  the  eyeball 
was  a  fluctuating  cyst  adhering  to  the  upper  and  outer 

"wall  of  that  cavity  and  extending  back  towards  its  bottom. 
The  removal  of  the  cyst  was  accordingly  the  next  object 
to  be  accomplished.  As  the  first  step  towards  this,  I  slit 
up  horizontally  the  external  commissure  of  the  eyelids, 
together  with  the  adjacent  part  of  the  ocular  conjunctiva, 
which  had  been  dissected  from  the  excised  eyeball.  The 
anterior  part  of  the  cyst  was  thus  rendered  quite  acces- 

sible :  and  all  that  was  now  required  to  isolate  it  was,  to 
divido  the  cellular  tissue  between  it  and  the  remaining 
contents  of  tho  orbit — viz.,  the  ocular  muscles,  capsule, 
&C.  In  the  courso  of  this  stage  of  the  operation,  it  was 
found  that  tho  cyst  extended  back  deep  into  the  bottom 
of  the  orbit.  Thinking  it  therefore  not  advisable  to  follow 
it  with  tho  knife  so  far,  I  contented  myself  with  removing 

as  much  of  it  as  appeared  to  bo  saf'oly  accessible.  On  first 
opening  into  tho  cyst,  a  largo  quantity  of  serous  fluid 
escaped ;  and  on  laying  it  further  open,  there  was  dis- 

covered what  appeared  to  bo  a  smaller  cyst  lying  free  in 
its  interior. 

This  smaller  cyst  being  lifted  out  with  a  pair  of  for- 
ceps, was  found  to  be  about  the  size  of  an  ordinary  plum; 

and  proved,  on  examination  by  my  assistant,  Mr.  Power, 
to  be  an  echinococcus  parent-sac,  or  vesicle,  with  its 
contained  fluid  and  colony  of  echinococci. 

The  cellulo-fibrous  external  cyst  was,  lastly,  dissected 
out  to  as  great  an  extent  as  was  considered  safe. 

Before  applying  tho  dressings,  the  wall  of  the  orbit, 
where  the  cyst  had  been  attached,  was  examined  with  the 
finger,  and  felt  to  be  beset  with  exostotic  spiculte. 

The  operation  being  completed,  the  external  commis- 
sure was  reunited  by  suture,  and  the  space  left  by  the 

removal  of  the  cyst,  between  the  upper  and  outer  wall  of 
the  orbit  on  the  one  hand,  and  the  ocular  muscles,  cap- 

sule, &c,  on  the  other,  was  lightly  filled  with  charpie. 
Suppuration  from  the  cavity  was  duly  established,  and 

the  healing  went  on  favourably.  The  condition  of  the 

parts  eventually  was  the  same  as  when  the  eyeball  is 
simply  excised. 

The  patient  appeared  to  be  fatuous ;  and  the  attendant 
who  brought  him  to  the  hospital  informed  us  that  it  waj 
sometimes  necessary  to  confino  him  to  tho  lunatic  ward 
of  the  workhouse.    During  his  residence  in  the  hospital 
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le  man  was  quiet  enough.  Sometime  after  the  patient 
as  dismissed  from  the  hospital,  we  were  informed,  on 
snding  to  the  workhouse  to  inquire  how  he  was,  that  he 
ad  been  transferred  to  the  county  lunatic  asylum. 
The  case  which  I  have  thus  related  appears,  as  I  have 
Dserved,  to  be  identical  in  nature  with  the  two  cases 

noted  from  Schmidt  in  Mackenzie's  Practical  Treatise, 
p.  101-2.  under  the  name  of  encysted  tumour  of  the 
.crymal  gland,  or,  as  Schmidt  himself  called  the  diseaso, 
lambda  lacrymalis  hydatoidea. 

In  Schmidt's  first  ease,  the  patient  died  without  any 
Deration  having  been  attempted  for  his  relief.    On  ex- 
oiination  after  death,  the  tumour  was  found  lying  in 
mnection  with  the  lacrymal  gland,  which  was  smaller 
lan  usual.    It  was  composed  of  an  external  and  an  in- 
jrnal  membrane,  between  which  there  was  interposed  a 
nantity  of  fluid.    The  external  membrane,  or  covering, 
onsisted  of  condensed  cellular  tissue,  and  could  not  bo 
asily  separated  from  the  scattered  acini  of  the  lacrymal 
land.    The  internal  membrane,  which  was  very  fine, 
mri-transparent,  and  filled  with  a  limpid  fluid,  admitted 
f  being  freely  extracted  from  the  interior  of  the  external 
jvering.     Schmidt,  correctly  enough,  recognised  this 
aternal  membrane  as  a  hydatid;  but  darkened  the  sub- 
jet  by  his  hypothetical   speculations   concerning  the 
:rigin  of  the  tumour  in  the  lacrymal  gland.    In  my  case, 
1  though  the  external  cyst  encroached  on  the  lacrymal 
I  land  anteriorly,  it  extended  to  tho  bottom  of  the  orbit 
osteriorly,  and  there  was  no  indication  that  it  was 
:rigiiially  developed  in  tho  lacrymal  gland,  rather  than 
l  the  cellular  tissue  of  the  orbit. 

In  Schmidt's  second  case,  the  tumour  was  punctured 
dth  a  trocar  passed  under  the  upper  eyelid.  A  quantity 
f  clear  fluid  was  thereby  evacuated  at  the  time,  and 
ome  continued  to  issue  from  tho  wound  for  several  days 
ftcr.  At  last,  on  tho  fourteenth  day,  a  whitish  sub- 

'  tanco  presented  at  tho  wound,  which,  being  seized  with 
forceps  and  drawn  out,  was  found  to  be  what  Schmidt 
ecognised  as  an  hydatid  more  than  an  inch  in  diameter. 
This  was,  no  doubt,  an  echinococcus  parent-sac,  or 

esicle,  with  its  contained  fluid  and  colony  of  echinococci, 
ke  that  extracted  in  my  case.    The  size  was  the  same. 
Tho  walls  of  the  echinococcus-cyst  were  composed  of 

In  external  coat,  laminated,  extremely  tough,  and  of  a 
ellowish  colour,  and  an  internal  coat,  rough  and  easily 
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lacerated.  In  the  clear  fluid  filling  the  cyst,  Mr.  Power 
found  suspended  an  immenso  number  of  echinococci, 
round  cells,  and  detached  hooklots.  The  echinococci, 
which  are  just  visible  to  the  naked  eye,  varied  a  good 
deal  in  length  and  outline ;  some  from  having  the  head 
retracted,  some  from  having  it  protruded,  some  from 
being  in  different  stages  of  development. 

Siebold  has  shown  that  echinococci  are  capable  of  be- 
coming developed  into  a  species  of  trenia,  and  that  there- 

fore they  may  bo  viewed  as  larva?,  just  as  cysticerci  tel 
celluloses  have  been  found  to  bo  a  species  of  trenia  in  an 
undeveloped  state. 

Siobold's  experiments  consisted  in  mingling  lukewarm' milk  with  echinococci  voter  in  or  inn  and  giving  it  to  dogs. 
On  examining  tho  animals  thus  fed,  after  an  interval  o 
three  or  four  weeks,  Siebold  found  in  their  intestines 
species  of  throe-jointed  taenia,  into  which  the  echinococ 
had  becoino  developed. 

5th, — Scirrhous  tumour  in  the  orbit. 

Tho  areolar  tissuo  near  tho  front  of  tho  orbit  sometimes 

becomes  hard,  tuhei'culated  and  scirrhous.  Behind  the 
eyeball  il  lias  been  found  in  tho  same  morbid  condition. 
Tho  wholo  of  the  areolar  and  fibrous  tissues  between  the 
walls  of  the  orbit  and  tho  eyeball  may  become  infiltrated 
with  scirrhous  deposit,  compressing  the  eyeball  and  pro- 

truding it  from  tho  orbit. 

Cth. — Medullary  tumour  in  the  orbit. 

Medullary  tumours  aro  developed  sometimes  slowly, 
sometimes  quickly,  with  more  or  less  pain,  &c.  They 
are  generally  soft  and  yielding,  and  communicate  to  the 
touch  a  deceptive  feeling  of  fluctuation,  so  that  they  are 
apt  to  bo  confounded  with  encysted  tumours.  Such  cases 
aro  as  hopeless  as  medullary  tumour  of  tho  eyeball. 

7th. — Melanotic  tumour  in  the  orbit. 

Melanotic  tumours  have  been  met  with  in  the  orbit, 
either  alone  or  in  conjunction  with  the  samo  disease  rn 
the  eyeball. 
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Sth. — Aneurism  by  anastomosis  in  the  orbit. 

t'limoiu-s  of  this  kind,  congenital  or  acquired,  occur  in 
orbit,  having  cither  had  their  origin  there,  or  being- 

extension  of  the  disease  from  the  eyelids, 
rhe  characters  of  such  tumours  are  their  pulsation, 

h  whizzing  noise  in  the  head,  then-  readily  becoming 
linished  by  pressure,  and  increased  by  excitement  of 
circulation. 

Vreatment. — Ligature  of  the  common  carotid  artery  has 
n  performed  with  success  in  some  cases  of  this  disease ; 
t  by  Mr.  Travers,  subsequently  by  Mr.  Dalrymple  of 
rwich,  and  others.  In  other  cases  the  operation  has 
n  unsuccessful. 
lecent  researches  have  rendered  it  doubtful  whether 

ny  such  cases,  especially  the  acquired,  are  of  an 
lurismal  nature  at  all.  A  case  of  recovery  under  the 
of  ergot  is  recorded  by  Dr.  Holmes  in  the  American 

irnal  of  the  Med.  Sciences,  vol.  48. 

9th. — True  aneurism  in  the  orbit. 

mem-ism  of  both  ophthalmic  arteries  observed  on 
t-mortem  examination,  has  been  recorded  by  Mr. 
thrie. 

)n  the  subject  of  traumatic  aneurisms  of  the  orbit,  see 

.  Nunneley's  Paper  in  the  Medico -Chirurgical  Trans- 
ions,  vol.  42,  for  1859. 

rRA-ORBITAL   GROWTHS  AND  TUMOURS  ENCROACHING 
ON  THE  ORBIT. 

Collections  of  matter  (pus  or  mucus),  cysts,  growths 
I  tumours  originating  in  the  antrum,  nose,  frontal 
uses,  &c,  and,  by  pressure,  breaking  through  the 
Js  of  their  own  cavity,  may  come  to  encroach  on  the 
it  and  displace  the  eyeball. 
V_  tumour  may  make  its  way  through  the  os  unguis 
jx  the  nose  or  antrum,  and  como  to  project  in  the 
latioh  of  tho  lacrymal  sac,  so  as  to  simulate  a  case  of 
ryocystitis.  Epithelioma  sometimes  appears  in  this 

pc. 
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CHAPTER  XI. 

INJURIES  OF  THE  EYE. 

Injuries  as  tho  cause  of  various  diseases  of  the  eyel 
aro  spoken  of  passim  iu  tho  preceding  pages.  The  treat- 

ment of  the  various  morbid  states  which  may  he  the 

ultimate  oil'ects  of  injiuy  has  also  been  considered.  Here 
attention  is  directed  to  the  injuries  at  the  time  of  their 
occurrence. 

Section  I. — Injuries  of  the  Conjunctiva  and  I 
Eyeball. 

injuries  of  the  conjunctiva  from  intrusion  of 
foreign  bodies  into  the  oculo-palpebral  space. 

The  intrusion  of  foreign  bodies  into  the  oculo-palpebral 
spaco  of  tho  conjunctiva,  their  removal  and  the  applica- 

tions necessary  in  the  first  instance  have  been  above 
treated  of  (p.  92,  et  seq.).  Here  the  injury  occasioned, 
and  its  treatment  come  to  be  considered. 

1st. — Mechanical  injuries. 

The  inflammation  "which  supervenes  on  the  mechanical 
irritation  or  injury  done  to  the  conjunctiva,  by  the  in- 

trusion of  foreign  bodies  into  the  oculo-palpebral  space, 
or  by  simple  wounds  or  abrasions  of  the  membrane  by 

"whatever  means  produced,  differs  very  much  in  different 
cases,  both  as  to  seat  and  as  to  nature  and  severity. 
Sometimes  the  inflammation  is  confined  to  the  conjunc- 

tiva, sometimes  it  is  internal ;  sometimes  less,  sometimes 
more  severe,  and  that  irrespective  of  the  severity  of  the 
injury.  When  conjunctival,  the  inflammation  may  pre> 
sent  the  scrofulous  character  or  it  may  bo  puro-mucous. 

These  differences,  though  they  may  be  determined  in 
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rue  degree  by  the  nature  of  the  injury,  depend  also  very 
lch  on  the  age  and  constitution  of  the  patient. 
Treat  mint. — See  Traumatic  Ophthalmia,  p.  2.j(),  et  seq. 
It  is  to  be  here  observed  that  a  certain  degree  of  iu- 
mmatory  congestion  is  excited  by  an  injury,  and  will 
itinuo  until  the  healing  process  is  completed,  being  a 
cessary  condition  for  the  supply  by  exudation  of  the 
uph  necessary  for  that  purpose  (p.  98).  It  is  vain, 
irefore,  as  well  as  improper  to  attempt  the  resolution  of 
■s  due  degree  of  inflammation.  It  is  only  to  moderate 
due  inflammatory  action  thai  interference  is  called  for. 
e  distinction  between  due  and  undue  must  he  learned 

experience  under  the  guidance  of  the  principles  pre- 
iusly  laid  down. 

2nd. — Chemical  in jur ies. 

!i.ccording  to  their  degree  of  concentration,  and  the 
.gth  of  time  they  have  been  allowed  to  remain  in  the 
),  bodies  chemically  active  may  simply  excite  moro  or 
■3  severe  inflammation,  internal  as  well  as  external ;  or 
y  at  once  produce  very  material  organic  injury,  which 
of  course  also  followed  by  inflammation. 
Chat  the  conjunctiva  can  bear  a  great  deal  in  this  way 
]  proved  by  the  strong  irritants, — such  as  nitrate  of 
ver  ointment,  or  oven  nitrate  of  silver  in  substance, — 
piently  applied  to  it  by  way  of  treatment,  and  by  the 
jumstauce  that  melted  pitch,  tallow,  and  even  lead, 
ve  fallen  into  the  eye,  without  any  bad  ultimate  result. 
some  cases,  however,  the  effects  of  the  action  of  such 
rats  are  both  severe  and  destructive. 
The  chemical  agents,  the  intrusion  of  which  into  the 
i  not  unfrequently  occurs,  are  lime,  mineral  acids,  and 
like,  or  burning  hot  substances. 

jime. — According  as  it  is  in  the  state  of  quick  lime, 
•ced  lime,  or  mortar,  and  according  to  the  quantity  in- 
ded  into  the  eye,  and  the  length  of  time  it  has  lain 
re,  so  will  be  the  extent  of  the  injury. 

Itiuick  lime  is  very  fatal  to  the  eye.  Not  only  is  the 
lthelium  of  the  conjunctiva  and  cornea  immediately 
omposed,  but  their  proper  substance  may  bo  more  or 
| ;  completely  destroyed,  and  the  eye  for  over  rendered 
less. 

laked  lime  does  not  produce  such  immediate  mischief. 
I  i  conjunctiva  and  cornea  are  thickened,  and  rendered 

3  i: 
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of  an  opaque  white  appearance  from  decomposition  o 
their  epithelium,  wherever  they  have  been  directly  acte 
on  by  the  caustic.  Sloughs  of  the  conjunctiva  may  b 
formed,  and  thrown  off,  leaving  the  sclerotica  or  tars 
cartilage  exposed,  as  the  case  may  be. 

The  conjunctiva  is  white  at  the  places  where  the  lim 
has  acted  most  severely, — it  elsewhere  presents  vascu 
injection  and  small  spots  of  extravasation  of  blood.  Th 
conjunctiva  Ls  of  a  peculiar  red  and  white  marbled  ap- 
pearance. 

The  decomposed  epithelium  peels  off  in  opaque  whi 
Halves.    ( >yer  the  cornea,  it  first  rises  in  a  blister,  an 
when  it  bas  peeled  off,  tlie  proper  substance  is  left  smooth, 
lint  somewhat  opaque,  and  vessels  soon  form  ill  it. 

It  tlie  action  of  the  lime  have  not  extended  to  the 

proper  substance  of  tlie  cornea,  and  if  the  inflammatio 
which  follows  is  moderate,  the  transparency  of  the  corn* 
may,  when  Die  epithelium  is  regenerated,  be  gradual! 

restored  in  a  greater  or  less  degree,  but  vascularity  of  th" 
structure  will  probably  remain. 

If  the  lime  have  acted  more  deeply,  or  if  severe  inflam 
ination  has  ensued,  the  cornea  may  never  again  becom 
clear. 

Sulphuric  uriJ. — This  has  been  sometimes  thrown  in1 
tin'  eyes  of  persons  with  the  criminal  intention  of  destroy 
ing  Bight.  In  such  cases,  besides  the  injury  to  the  fa 
and  eyelids,  the  conjunctiva  appears  almost  scarred,  bein 
white,  soft,  and  swollen.  It  afterwards  peels  off,  whil 
the  cornea  rapidly  becomes  disorganized  by  infiltration 
pus,  ulceration,  and  sometimes  sloughing. 

Though  the  immediate  effects  of  the  injury  may  not  V 

to  such  an  extent  as  the  above,  Dr.  Mackenzie  remaru 
that  dangerous  symptoms,  such  as  onyx  and  iritis, 
apt  to  occur  in  such  cases,  weeks  after  the  receipt  of  th 
injury.    Sympathetic  ophthalmia,  also,  is  liable  to  occur- 

Symblepharon,  either  mediate  or  immediate,  and  to 

greater  or  less  extent,  is  a  common  effect  of  injury  of  th" conjunctiva  by  caustic  substances.    The  correspond 
surfaces  of  the  eyeball  and  eyelid  having  been  left  ra 
by  corrosion,  ulceration,  or  sloughing,  unite  directly,  or 
what  remains  of  the  conjunctiva  is,  in  cicatrizing,  dra 
together. 

Burning  hot  substances. — Burns  blister  the  conjunct! 
and  cornea.,  and  sometimes  excite  very  destructive  inflaffi mation. 
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When  gunpowder  is  exploded  against  the  eye,  besides 
0  burn  which  takes  place  by  the  flame  and  the  grains 
a  state  of  ignition  which  ar,o  projected  against  the 

gan,  unexploded  grains,  when  the  gunpowder  has  been 
nfined,  as  in  a  Mask,  are  apt  to  he  projected  against  and 
fix  hi  the  skin  of  the  eyelids,  the  conjunctiva,  and  the 
rnea.  A  grain  has  even  penetrated  right  through  the 
rnea. 

Treatment. — The  removal  of  caustic  or  burning  hot  sub- 
mces,  whether  solid  or  fluid,  and  grains  of  gunpowder, 
d  the  treatment  in  the  first  instance,  have  been  above 
nsidered  (p.  92). 
iTo  moderate  the  inflammatory  reaction  as  much  as 
•ssible,  the  patient  must  be  kept  at  rest,  and  his  bowels 
ened;  blood  should  be  abstracted  by  venesection  or 
'.•dies,  and  the  eye  covered  with  cold  lotions. 
iThe  inflammation  which  supervenes  must  be  treated 
cording  to  its  nature  and  severity.  Most  commonly 
13  inflammation  is  piiro -mucous  conjunctivitis. 

INJURIES  OF  THE  EYEBALL  AXD  ITS  PROPER  TUNICS. 

1st. — Concussion  of  the  eyeball. 

!  Amaurosis  is  a  not  unfrequent  consequence  of  even  very 
jght  blows  on  the  eyeball,  with  or  without  any  visible 
iuy  of  the  organ. 

1  Blows,  contusions,  and  wounds  of  the  eyebrow  and 
irgin  of  the  orbit,  without  any  visible  injury  of  the 

i  3ball,  may  also  occasion  amaurosis.  In  such  cases  the 
,  iaurosis  is  considered  to  lie  owing  to  concussion  of  the 
j  ina  (p.  542),  though  most  probably  to  extravasation  of 
>od.  A  case  of  laceration  of  the  retina  and  choroid 

[  m  the  splinter  of  a  shell  striking  the  temple  is  related 
j  jvo  (p.  59). 
[As  in  wounds  of  the  eyebrow,  the  frontal  branch  of  the 
h  nerve  is  often  injured,  the  opinion  has  been  enter- 

I  ned,  that  the  amaurosis  is  in  some  manner  connected 

ththal  injury  rather  than  concussion.    Although  this 
I I  scarcely  be  admitted  as  regards  amaurosis  immc- 
l-.tolv  consequent  on  the  injury,  it  is  by  no  means 
|  likely  that  injury  oi  the  liltli  ucrVG,  by  determining 
|w  internal  ophthalmia,  may  prove  a  cause  of  the 
I  atirosis,  which  sometimes  comes  on  subsequently  to 
I  :  injury. 
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Treatment. — For  the  treatment  of  the  amaurosis  from! 
concussion  of  the  eyeball,  see  p.  549. 

The  effect  of  a  blow  on  tho  eye  may  be  eTident  intemi 
inflammation  with  amaurosis,  probably  from  extravasation 
of  blood  implicating  the  retina.  A  man  received  a  box 
on  the  eye  :  when  seen  a  few  days  after,  there  was  found 
circumcorneal  injection,  both  sclerotic  and  conjunctival; 
the  colour  of  the  ins  changed,  and  tho  pupil  dilated.  He 
could  not  recognise  a  person,  but  could  just  see  that  there 
was  something  before  him. 

Venesection  to  Jxij.,  and  ono  grain  of  calomel  three 
times  a  day,  woro  ordered. 

A  few  days  after,  the  inflammation  was  much  dimn 
nished,  and  tho  sight  so  far  improved  that  tho  patient 
could  now  recogniso  a  person  boforo  him. 

2nd. — Contused  wounds  of  the  eyeball. 

The  eyeball  bears  simple  incised  wounds  very  well,  but 
not  cuni  used  wounds.  Injuries  of  this  kind,  in  fact,  an 
very  dangerous. 

In  injuries  of  tho  eyeball  from  contused  wounds,  occal 
sioned,  for  example,  by  small  shot,  fragments  of  per- 

cussion caps,  &c.j  striking  it,  even  without  penetrating 
into  its  interior,  if  blindness  from  attending  concussion' 
should  not  be  the  immediate  effect,  it  will  generally  be 
eventually  occasioned  by  the  destructive  internal  inflam- 

mation which  supervenes.  But  in  addition  to  this,  the 
uninjured  eye  is,  as  above  shown  (p.  256),  very  prone  to 
become  similarly  affected  with  internal  inflammation. 

In  cases  in  which  small  shot,  fragments  of  j>ercussion 
caps,  &c,  have  penetrated  and  lodged  in  the  eye,  the 
effect  is  often  persistent  inflammation  and  disorganization 
of  the  organ  with  severe  pain. 

A  young  gentleman  was  brought  to  me  from  Wales 
who  had  received  a  wound  of  the  ej'o  from  the  projection 
of  fragments  of  a  percussion  cap  against  it.  There  was  a 
wound  at  the  margin  of  the  cornea  with  prolapsus  iridis. 
Tho  iris  was  quite  green.  With  tho  inflammation  there 
woro  severe  pain  and  intolerance  of  light.  Sight  was  lost, 
but  there  was  photopsy. 

I  excised  the  eyeball,  and  in  a  few  days  the  boy 
recovered  his  health  and  spirits,  which  had  begun  to  fail him. 
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On  examination  of  the  excised  eyeball,  I  found  a  .small 

fragment  of  cap  imbedded  in  the  ciliary  zone.  The  pos- 
terior chamber  was  filled  with  lymph.  The  retina  was 

ietached  and  crumpled  together  by  effusion  of  blood  and 
\  i>ram  between  it  and  the  choroid. 

bed. — General  extravasation  of  Mood  in  the  eye  from  injury. 

Reference  is  made  under  the  head  of  Hcemophthalmus 
rt  p.  309  to  this  place  for  a  notice  of  extravasation  of 
Wood  in  the  eye  from  injury. 
|  Sometimes  the  aqueous  humour  is  so  mixed  with  blood, 
.iat  the  cornea  presents  a  deep  uniform  chocolate  hue, 
.  irough  which  neither  pupil  nor  iris  can  be  seen. 
The  posterior  segment  of  the  eye  may  be  also  infil- 

trated with  blood  and  disorganised.    That  this  has  taken 
llace  cannot,  however,  be  determined  at  first,  though 

■om  the  severity  of  the  injury  it  may  be  suspected. 
Sometimes  the  bottom  only  of  the  anterior  chamber 

wems  to  contain  effused  blood ;  but  if  the  pupil  be  dilated 
hyatropia  and  examined  with  the  ophthalmoscope,  deeper 
sated  extravasation  may  be  detected, 

j  In  the  less  severe  injuries,  the  effused  blood  becomes 
I  jsorbed  and  sight  is  regained. 
I  In  the  more  severe  injuries  the  eye  becomes  atrophic. 
I  It  is  sometimes  found  necessary  to  excise  the  injured 
|  re,  on  account  of  its  continuing  the  sent  of  pain,  or  on 
I  :count  of  the  opposite  eye  being  threatened  with  sym- 
I  tthetic  ophthalmia. 

4th. — Injuries  of  the  cornea. 

Foreign  bodies  imbedded  in  the  cornea. — The  removal  of 
I  reign  bodies  adhering  to  the  surface  of  the  cornea,  or 
pibedded  merely  in  its  conjunctival  layer,  has  been  above 
I'  eated  of.  Here  foreign  bodies  imbedded  in  the  substance 
I  'the  cornea  fall  to  be  considered. 
I  Chips  of  pure  metal,  splinters  of  glass,  stone,  hard 
I  ood,  and  the  like,  projected  against  the  eye,  often  stick, 
I  ore  or  less  deeply,  in  the  cornea,  or  oven  wholly  pene- 
I  ate  it,  and  lodge  in  the  interior  of  the  eye.  If  a  part 

I'  the  foreign  body  remains  projecting,  very  great  lrri- 
I  tion  ensues,  but  if  the  body  has  sunk  fairly  in  tho 
lltbstancc  of  the  cornea,  it  may  produce  little  reaction, 
\  ;  becoming  enveloped  in  a  capsule  of  lymph,  may  cease 
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to  be  a  cause  of  irritation,  and  tho  inflammation,  to  which 
it  has  given  rise,  subside  ;  tho  cornea  at  the  part  remain- 

ing opaque.  More  frequently,  however,  ulceration  of  the 
cornea  takes  place  around  tho  foreign  body,  which  thus 
becomes  loose  at  tho  bottom  of  the  ulcer,  requiring  but  a 
touch  for  its  detachment. 
When  a  chip  of  iron  sticks  in  tho  cornea,  and  is  allowed 

to  remain  any  time,  it  becomes  oxidated,  and  tinges  the 
adjacent  cornea  of  a  brown  oolour. 

If  any  pari  of  a  foreign  body  which  has  penetrated  the 
substance  of  the  cornea  projects,  it  is  to  be  seized  with  a 
forceps  and  drawn  out  ;  but  if  it  doos  not  project,  it  is 
necessary  to  use  a  pointed  ins)  rument,  such  as  a  Large  and 
rather  blunt  cataract  needle  for  its  dislodgment.  In 
doing  this,  great  care  should  be  taken  not  to  cause  any 
abrasion  of  the  cornea,  and  never  to  scrape  it,  with  the 
intention  of  removing,  for  instance,  tho  brown  speck  left 
by  tho  oxidation  of  a  fragment  of  iron — such  a  speck  it  is 
well  not  to  interfere  with. 

When  tho  foreign  body  is  irregular  in  shape,  and  has 
penetrated  the  cornea  obliquely,  and  to  some  extent,  it 
may  bo  necessary  to  mako  an  incision  with  a  cataract 
knife,  so  as  to  exposo  the  body,  which  is  then  to  be  seized 
with  a  forceps,  or  turned  out  with  the  spatula. 

Abrasions  of  (lie  cornea. — Though  the  surface  of  the 
cornea  may  be  touched  without  inconvenience,  a  sudden 
wipe  on  it,  with  a  handkerchief,  for  instance,  causes 
considerable  uneasiness,  lacryrnation,  and  intolerance  of 
bght  for  a  time. 

Abrasion  of  the  cornea  is  sometimes  produced  by  a 
scratch  of  tho  finger  nail,  or  by  awkward  attempts  to  re- 

move a  foreign  body  ;  or  it  is  the  result  of  a  stroke  with 
a  twig,  or  with  an  ear  of  corn,  an  accident  to  which 
reapers  are  much  exposed. 

Punctured  and  incised  wounds  of  fin  cornea. — The  punc- 
ture or  incision  made  in  the  cornea  in  ojierations  gene- 
rally heals  soon  and  kindly  ;  and  even  wounds  produced 

by  accident  sometimes  heal  beyond  expectation,  though 

they  are  not  unfrequently  followed  by  severe  and  de- 
structive inflammation.  8uch  a  result  is  readily  ac- 

counted for  by  the  contusion  of  tho  whole  eye  attending 
the  accident,  by  the  irregularity  of  the  wound,  perhaps 
a  bad  state  of  health  at  the  time,  and  not  unfrequently 
by  tho  neglect  with  which  the  caso  is  apt  to  bo  treated at  first. 
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The  immediate  effect,  in  cases  of  penetrating  wounds 
the  cornea,  is  escape  of  the  aqueous  humour,  and, 

inetiines,  protrusion  of  the  iris.  It  is  this  latter  cir- 
Lmstance,  when  it  occurs,  which  constitutes  the  prin- 
pal  difficulty  of  the  case,  for  the  mere  wound  of  the 
rnea  may  heal,  and  the  aqueous  humour  be  renewed  in 
Dm  thirty-six  to  forty-eight  hours.  Even  when  the 
cident  is  quite  recent,  it  is  seldom  we  succeed  in  re- 

ining the  iris  to  its  natural  position — never,  if  but  a 
w  hours  have  elapsed. 
If  the  iris  be  but  slightly  engaged  in  the  wound  of  the 
rnea,  and  if  this  be  towards  the  circumference,  the  first 
ing  to  be  tried  is  the  application  of  the  Calabar  bean 

•op  or  gelatine  (p.  S3).  The  tendency  of  the  pupil  to 
ntract  being  thus  excited,  disengagement  of  the  iris 
mi  the  wound  of  the  cornea  is  expected  to  follow.  This 
oceeding  may  be  aided  by  attempts  to  push  the  iris 
,ck  into  its  place  with  a  blunt  probe.  But,  of  course, 
L  this  would  be  useless  if  the  iris  were  at  all  strangu- 
ted  in  the  wound  of  the  cornea. 
If  the  wound  of  the  cornea  be  nearer  the  centre,  and  if 
be  the  pupillary  portion  of  the  iris  which  is  prolapsed, 
latation  of  the  pupil  by  belladonna,  prejudicial  in  the 
nner  case,  may  be  tried  in  this. 
In  regard  to  exciting  the  pupil  to  contract  or  dilate,  it 
to  be  remarked,  that  though  the  contractile  power  of 
e  iris  appears  very  considerable  while  supported  by  the 
[ueous  humour,  it  becomes  almost  null  when  this  is 
moved,  in  consequence  of  the  resistance  of  its  own 
sight,  and  the  pressure  of  adjacent  parts,  to  say  nothing 
its  engagement  in  a  wound  of  the  cornea. 
If  protrusion  of  the  iris  lie  evidently  kept  up  by  the 
[ueous  humour  pressing  it  forward,  this  should  be 
acuated  by  puncture. 
If  the  attempts  to  return  the  iris  have  failed,  and  if 
e  case  be  still  recent,  the  protruding  iris  should  be 
ipped  oil  with  scissors,  especially  if  it  be  the  pupillary 

.ge,  and  then  friction  employed  as  before.  ~By  this  pro- eding  wo  may  preserve  the  cornea,  entire,  though  with 
pupil  Large  and  irregular.  By  leaving  the  iris  pro- 
nded,  synechia  anterior  and  contracted  pupil,  with 
lacity  of  the  cornea  to  a  greater  or  less  extent,  if  not 
trtial  staphyloma,  inevitably  result, 
[f  some  time  has  already  elapsed  since  the  accident, 
ecase  falls  into  the  category  of  ophthalmia,  attended 
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by  penetrating  ulceration  of  the  cornea,  and  protrusion 
of  the  iris. 

A  penetrating  wound  of  the  cornea,  at  its  margin, 
sometimes  closes  by  the  conjunctiva  alone  healing  over  it, 
while  the  proper  substance  of  the  cornea  remains  un- 

united. The  consequence  is,  the  aqueous  humour  elevates 
the  conjunctiva  in  the  form  of  a  vesicle.  This  state  of 
parts  is  called  fistula  comae,  and  must  be  distinguished 
from  hernia  corneas  and  partial  staphyloma. 

A  man,  thirty-eight  years  of  ago,  came  under  my  care, 
on  account  of  a  sudden  amaurosis  of  the  right  eye  from 
extravasation  of  Mood  implicating  the  retina.  At  the 
age  of  four  years  this  individual  received  a  penetrating 
wound  of  the  left  eye,  of  the  kind  under  consideration; 
At  present  a  vesiclo  still  forms  now  and  then  at  the  seat 
of  the  wound. 

After  snipping  oil'  the  elevated  conjunctiva,  the  orifice in  the  proper  substance  of  the  cornea,  leading  into  the 
anterior  chamber,  is  to  bo  touched  freely  with  the  lunar 
caustic  pencil,  or,  as  above  mentioned  at  p.  387,  the 
pointed  nitrate  of  silver  pencil  may  bo  thrust  into  the 
vesicle  without  any  previous  puncture. 

Treatment  of  inflammation  excited  by  injury  of  the  cornea. 
— The  inflammation  may  be  very  slight,  and  readily  sub- 

side by  resi,  cold  Lotions,  and  antiphlogistics. 
The  result  of  injury  of  the  cornea,  however,  even  when 

trifling  in  degree,  is  not  always  so  slight.  The  inflam- 
mation is  sometimes  severe,  obstinate,  and  dangerous, 

involving  not  only  the  cornea  itself,  but  also  other  parts 
of  the  eye,  both  external  and  internal.  The  membrane 
of  tho  aqueous  humour  is  particularly  liable  to  suffer; 
and  iritis  on  the  one  band,  and  inflammation  of  the  pro- 

per substance  of  the  cornea.,  ending  in  purulent  intiltra- 
tration,  on  the  other,  are  not  unfrequent  complications. 
Sometimes  the  posterior  segment  of  the  eyeball  becomes 
involved. 

oth. — Inflammation  from  abrasion  of  the  cornea. 

A  severe  form  of  inflammation  is  often  met  in  conse- 
quence of  abrasion  of  the  cornea,  though  a  similar  in- 

flammation may  arise  from  other  injuries  of  the  cornea. 
The  patient  presents  himself  to  the  surgeon  with  the 
cornea  muddy,  the  iris  discoloured,  the  pupil  contracted, 
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and  considerable  conjunctival  and  sclerotic  injection, 
such  as  is  seen  in  catarrho-rkeurnatic  ophthalmia  (p.  208, 
et  seq.).  These  objective  symptoms  are  accompanied  by 
fever,  severe  circumorbital  or  temporal  pain,  aggravated 
at  night,  and  dimness  of  vision. 

If  the  inflammation  be  allowed  to  run  on,  or  if  treat- 
ment fail  to  arrest  its  progress,  purulent  infiltration  of 

the  cornea,  Irypopyon,  and  effusion  of  lymph  into  the 
pupil,  may  take  place  singly  or  together.  The  ulti- 

mate result  is  loss  of  tke  eye,  oitker  by  tke  bursting 
of  tke  cornea,  and  tke  formation  of  stapkyloma,  or  by 
atropky. 

In  suck  a  case  mercury  is  our  principal  remedy,  after 
tke  abstraction  of  blood.  Tke  extent  to  which  venesec- 

tion skould  be  carried  ought  to  be  carefully  regulated  by 
the  circumstances  of  the  case  ;  it  is  not  to  be  dreaded  too 
much  on  the  one  hand,  nor,  on  the  other,  pushed,  by 
repetition,  too  far.  The  pupil  is  to  be  kept  dilated  by 
belladonna  lotion  or  the  solution  of  atropine :  and  when 
the  progress  of  the  inflammation  is  arrested,  the  exhibi- 

tion of  bark,  as  a  general  remedy,  and  the  appkcation 
of  the  drops  of  the  bichloride  of  mercury  with  vinum 
opii  (p.  83)  as  a  local  remedy,  will  powerfully  promote 
the  cure. 

A  woman,  tet.  46,  received  an  injury  of  the  left  eye 

from  her  husband's  finger  being  thrust  into  it.  On  the 
second  day  after,  the  surface  of  the  cornea  was  found 
abraded,  and  there  was  considerable  conjunctival,  to- 

gether with  some  circumcorneal  sclerotic  injection.  The 
iris  was  somewhat  discoloured  and  the  pupil  contracted. 

The  patient  complained  of  great  pain  in  the  eye  over 
the  eyebrow  and  in  the  temple,  of  the  same  side,  and  in 
addition  pain  still  more  severe  over  the  eyebrow  of  the 
opposite  side  ;  the  pain  shot  to  the  back  of  the  head. 

Calomel  (gr.  iij.)  and  Dover's  powder  (gr.  viij.)  were 
ordered  to  be  taken  at  bod-time,  and  black  draugkt  next 
morning;  after  that,  calomel  (gr.  j.)  and  Dover's  powder 
(gr.  ijss.)  three  times  a  day.  The  belladonna  lotion  to  be 
used  for  fomenting  the  eye  with. 

Under  this  treatment  improvement  took  place,  and  I 
saw  nothing  more  of  tke  patient  for  a  month,  wkcn  ske 
returned  complaining  that,  three  nights  before,  she  awoke 
with  dreadful  pain  in  the  Left  eye  and  temple,  and  across 
to  the  other  side.  On  examination,  I  found  conjunctival 
and  sclerotic  injection,  with  a  small  ulcor  nearly  in  the 
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middle  of  the  cornea ;  the  iris  discoloured  and  the  pupil 
somewhat  contracted.  She  was  suffering  sharp  pain  in 
the  eye,  apparently  from  the  ulcer  of  the  cornea  ;  also, 
circumorbital  and  temporal  pain  extending  from  the  left 
to  the  right  side. 

Venesection  was  ordered  and  a  repetition  of  the  calomel 

and  Dover's  powder  at  bed-time,  with  black  draught  next 
morning,  and  after  that  calomel  (gr.  j.)  and  opium  (gr.  j), 
three  times  :i  day. 

She  bore  the  abstraction  of  ̂ xij.  of  blood  well. 

On  tin'  third  day  alter  this,  the  report  was — "Eyes 
almost  well  to-day." 
A  man,  «>t.  45,  was  under  my  care  some  years  ago, 

on  account  of  an  injury  to  tin:  left  eye,  occasioned  by 
an  infant  thrusting  its  finger  into  it,  and  abrading  the 
cornea,  and  on  which  inflammation  of  a  catarrho -rheu- 

matic character  supervened. 
Subsequently  he  suffered  a  similar  injury,  which  was 

followed  by  similar  symptoms.  The  vascular  injection  of 
the  eye  w  as  slight,  but  the  circumorbital  pain  was  very 
severe. 

Had  been  subject  to  and  was  then  suffering  from  rheu 
mat  ism. 

To  tako  calomel  (gr.  iij.)  and  Dover's  powder  (gr.  x.) 
at  night,  and  black-draught  next  morning. 

Two  days  after  this,  the  eyes  wore  found  much  better. 
No  marked  vascularity.  The  circumorbital  pain  gone; 
merely  somo  slight  pricking  pain  over  the  eye.  The 
rheumatic  pains  principally  confined  to  the  head.  To 
take  the  alkaline  colchicum  mixture. 

A  boy,  set.  5.  The  finger  of  an  infant  was  accidentally 
thrust  into  his  right  eye.  On  examination,  the  indented 
mark  of  the  finger  nail  was  observed  about  the  middle  of 
the  cornea,  the  pupil  was  considerably  contracted,  there 
was  great  intolerance  of  light.  The  child  did  not  com- 

plain much  of  pain. 

Two  leeches  to  the  eye  wore  ordered,  and  a  powder  con-  t 
sisting  of  hydrarg.  c.  creta  and  rhubarb. 
When  the  patient  was  next  seen,  the  eye  was  found 

much  better,  the  vascularity  diminished,  the  intolerance 
of  light  less,  and  the  pupil  no  longer  so  much  contracted. 

6th. — Foreign  bodies  in  the  aqueous  chambers. 

Foreign  bodies  may  penetrate  right  through  the  cornea 
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747 I  mil  remain  lodged  iu  tlio  anterior  chamber,  often  at  the 
1  baine  tiruo  sticking  in  the  his  or  crystalline.  Eyelashes 
I  paave  in  several  instances  been  driven  hi  through  a  wound 
B)Df  the  cornea  :  some  of  these  cases  have  been  described  as 

■examples  of  development  of  hairs  within  the  eye. 
H    If  the  wound  in  the  cornea  be  large  enough,  an  attempt 
llmay  be  made  to  extract  the  foreign  body  through  it  by 
I  [means  of  the  small  hook  or  forceps  delineated  at  page 
|l>i92.    If  not  large  enough,  and  if  so  placed  that  en- 

largement of  it  would  not  be  advisable,  a  clean  section 
Jlof  the  cornea  near  its  margin  should  be  made,  of  the 

KHv.-.--;uy  size,  and  on  the  side  where  it  appears  the 
'(foreign  body  will  admit  of  being  most  readily  seized.  It sometimes  hajmens  that,  on  section  of  the  cornea,  the 
coreign  body  escapes  along  with  the  aqueous  humour, 
iwhen  this  has  not  been  previously  evacuated. 

Foreign  bodies,  though  not  extracted,  may  cease  to 

'..■ause  irritation  by  becoming  inclosed  in  a  capsule  formed 
of  lyniph  deposited  around  them  ;  or,  in  the  case  of  small 
particles  of  iron  or  steel,  as  the  point  of  a  cataract  knife 
))r  needle  accidentally  broken  off  during  operation,  they 
may  become  oxidised  and  dissolved. 

A  Lid,  ret.  14,  seven  or  eight  years  ago  accidentally 

thrust  a  small  shoemaker's  knife  into  the  right  eye,  at 
j;he  upper  and  outer  edge  of  the  cornea.  The  wound  im- 
Dlicated  the  sclerotica  and  extended  halfway  across  the 

;  :ornea.  The  lens  had  been  wounded,  and  prolapsus  iridis 
:aken  place.  On  examination,  the  his  was  found  dragged 
up  towards  the  cicatrice,  behind  which  the  contracted 
rapil  was  partly  hid.  13y  looking  from  below  a  pioce  of 
opaque  capsule  in  the  pupil  could  be  seen.  The  his  was 
tremulous,  and  on  the  anterior  surface  of  its  lower  part 
ihere  lay  an  eyelash  directed  from  above,  downwards  and 
i  nwards.  The  former  free  extremity  of  the  hair  appeared 
'•o  be  implicated  in  the  cicatrice,  and  the  root  part  was  that 
ivhich  was  directed  downwards  and  inwards  to  within  one- 

'wentieth  of  an  inch  of  tho  ciliary  margin  of  the  iris. 
Tho  little  black  point  of  tho  biilb  and  tho  white  part 
Ibove  wore'  still  quite  appreciable.  Tho  hair  was  of  the 
lame  colour  as  the  oxisting  eyelashes,  except  that  it  was 
Bather  redder.  It  shook  with  every  motion  of  tho  iris. 
The  eyeball  as  a  whole  was  enlarged  and  vision  quite 
;oiio. 
In  a  man  who  had  fivo  or  six  years  before  had  a  piece 

•f  percussion  cap  projected  into  his  eyo,  I  found  it 
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attached  to  the  iris,  near  tho  pupillary  margin,  by  lymph 
without  causing  any  irritation.  Tho  capsule  of  the  lena 
had  been  wounded  and  the  Lens  absorbed. 
Foreign  bodies  which  havo  penetrated  through  thi 

cornea  into  the  lens  or  deeper,  inay  sometimes  be  got  P.' 
lmld  of  through  tho  still  open  and  suppurating  wound 
and  extracted. 

10 

7th. —  Injuries  of  the  iris  and  pupil. 
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Along  with  the  cornea,  ciliary  body,  crystalline  lens, 
and  other  parts  of  the  eye,  the  iris  may  be  implicated  in 
punctured,  incised,  and  lacerated  wounds. 

By  small  strokes  on  tho  eye,  the  iris  is  apt  to  be  sepa- 
ratod  from  its  ciliary  attachment. 

The  iris  may  bo  lacerated  across  in  its  whole  breadth, 
and  at  the  same  time  separated  to  a  greater  or  less  extent 
from  its  ciliary  attachment. 

Great  and  irregular  dilatation  of  tho  pupil  sometiniesjjf1 
occurs,  from  the  iris  being  on  one  side  wholly  displaced!^' to  behind  the  sclerotica. 

All  these  injuries  may  bo  attended  with  more  or  less|i-! 
effusion  of  blood  and  impaired  vision. 

Such  injuries,  it  will  be  observed,  aro  similar  in  their jjU" 
nature  to  those  inflicted  either  accidentally  or  intention- 

ally in  various  operations  on  tho  eye,  or  which  occur  in 
disease,  as  abovo  described. 

Thus,  when  an  opening  is  made  in  flic  iris,  it  gapes,  and 
remains  as  a  false  pupil.  When  the  iris  is  separated  at 
some  pari  of  its  ciliary  circumference,  the  result  also  is  a 
false  pupil.  When  the  iris  is  torn  across  there  is  pro- 

duced a  state  resembling  coloboma  iridis.  Lastly,  when 
the  iris  is  displaced  on  one  side  to  behind  the  sclerotica, 
so  as  no  longer  to  bo  visible  through  the  cornea,  a  state 
of  pupil  is  presented  similar  to  that  which  often  occurs  in 
posterior  internal  ophthalmia  and  choroid  staphyloma. 

Prognosis  and  treatment. — See  Traumatic  Ophthalmia,  p. 2M. 

8th. — Injuries  of  the  crystalline  body. 

The  crystalline  body  is  liable  to  suffer  from  two  kinds  J, 
of  injuries.    It  may  bo  directly  wounded  by  a  foreign 
body  or  instrument  which  has  penetrated  the  eyeball; 
or  it  may  havo  its  connection  so  broken  up  in  conse- 
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pienee  of  a  blow  upon  the  eye  or  its  neighbourhood,  that 
t  becomes  opaque.  In  this  latter  case  the  capsule  may 
:>r  may  not  be  burst. 
Wounds  of  the  crystalline  body,  even  when  simply 

mnctured  or  incised,  give  rise  generally,  though  not  in- 
variably, in  the  human  eye  to  lenticular  opacity,  and 

:)ften  to  more  or  less  capsular  opacity  in  the  seat  of  the 
vound.  After  a  wound  or  rupture  of  the  capsule,  the 
soft  exterior  part  of  the  lens  is  sometimes  seen  to  ooze 
>ut  in  the  form  of  a  semi-opaque  flock. 
The  wound  of  the  capsule,  if  small,  may  unite  and  the 

ipaque  lens  remain ;  but  when,  by  reason  of  its  extent, 
he  wound  does  not  close,  the  lens  is  gradually  dissolved, 
md  disappears,  as  after  the  operation  for  cataract  by 
livision.  In  such  a  case  the  injury  is  both  bane  and 
mtidote. 

The  wound  of  the  eye,  of  which  that  of  the  crystalline 
s  merely  a  part,  is  usually  followed  by  an  attack  of  in- 
.ernal  inflammation,  sometimes  very  severe  and  destruc- 

tive. This  may  take  place  even  after  needle-operations 

'or  cataract  in  which  the  wound  is  as  simple  as  possible. 
Che  membrane  of  the  aqueous  humour  and  the  iris  are, 
n  the  least  complicated  cases,  the  parts  commonly  most 
effected ;  and  the  consequence  is,  effusion  of  lymph  into 
he  pupil. 
Sometimes  a  wound  of  the  capsule  is  followed  by  dis- 

ocation  of  the  lens  into  the  anterior  chamber,  an  accident 

vhioh  occasionally  happens  during  needle-operations  for 
lataract.  The  capsule  may  also  be  burst  by  a  blow,  and 
;he  lens  forced  out  of  its  situation. 
The  extent  to  which  the  crystalline  is  removed  from  its 

place  has  been  found  to  vary  in  different  instances.  It 
nay  bo  merely  so  far  separated  from  its  connections,  as 
;o  press  the  iris  forward,  and  thus  obliterate  the  posterior 
jhamber  and  diminish  more  or  less  the  anterior,  or  it 
□lay  be  entirely  dislocated  into  the  anterior  chamber, 
pases  again  have  been  met  with  in  which  the  lens  has 
escaped  through  a  breach  in  the  cornea,  from  a  blow,  or, 
laving  boon  forced  through  a  laceration  in  the  sclerotica, 
las  been  found  lying  underneath  the  conjunctiva. 
The  capsule  may  accompany  the  dislocated  lens;  but 

;his  wall  seldom  be  tho  case  in  a  previously  healthy  eye, 
Because  the  connections  of  the  capsule  are  everywhere  so 
close.  A  young  gentleman  was  struck  on  the  eye  with  a 
racket  bali ;  the  effect  of  tho  blow  was  laceration  of  the 
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connections  of  the  capsule  on  the  temporal  side,  and  a 
dislocation  of  the  crystalline  body  back  into  the  vitreous, 
The  pupil  became  much  dilated,  and  continued  so.  The 
dislocated  lens  was  removed  by  tho  operation  of  division, 
but  tho  sight  was  imperfectly  regained.  It  more  fre- 

quently happens,  that  the  connections  of  tho  capsule 
having  gradually  become  dissolved  in  consequence  of 
somestow  morbid  action  in  the  interim'  of  the  eye, — the 
result,  sometimes,  of  no  particular  cause,  sometimes  of  a 
blow  previously  received — the  slightest  concussion  is  suf- 

ficient to  cause  dislocation  of  both  it  and  the  lens.  In 
such  a  rase,  as  a  dissolved  state  of  the  vitreous  body  is 
a  frequent  concomitant  change,  the  dislocated  crystalline 
may  fall  back  into  it,  or  through  the  pupil  into  the  an- 

terior chamber.  Sometimes  the  connections  of  the  crys- 
talline not  being  wholly  broken  up,  it  remains  in  situ, 

but  is  tremulous;  or  it.  is  retained  at  some  part  of  its 
circumference  merely,  and  there  moves  as  a  door  on  its 
hinges.  In  a  midshipman,  in  whom  the  crystalline  body 
was  partially  dislocated  back  into  the  vitreous  humour 
by  the  thrust  of  a  foil,  and  lor  which  nothing  had  been 
done,  1  found  matters  in  (his  state. 

A  dislocated  crystalline  very  generally  becomes  opaque, 
but  not  always  ;  for  instances  aro  related,  not  only  of  a 
lens  and  its  capsule,  but  also  a  lens  alone,  being  dis-< 
located  into  the  anterior  chamber,  and  remaining  there 
for  some  time  without  losing  transparency.  Fig.  2, 
Plate  V. 

It  generally  happens  in  those  cases  in  which  the  con- 
nections of  the  crystalline  are  slowly  dissolved,  that 

opacity  also  takes  place.  This  is  called  cataracta  cystica} 
and  as  it  is  seen  bobbing  up  and  down,  or  floating  in  the 
dissolved  vitreous  humour,  the  epithet  tremulans  or  nata- 
tatis  is  sometimes  superadded.  A  cystic  cataract  may 
occasionally  fall  through  the  pupil  into  the  anterior 
chamber,  and  again  slip  back. — See  farther  on  this  sub- 

ject the  section  on  Cataract  (p.  338). 
Treatment. — Wounds  of  the  crystalline  body  are  not  of 

themselves  the  immediate  subject  of  treatment,  but  it  is 
the  internal  inflammation,  which  is  so  apt  to  result,  that 
requires  to  bo  carefully  attended  to.  A  dislocated  lens 
is  frequently  tho  cause  of  keeping  up  inflammation,  and 
ought  to  be  extracted ;  and  this,  even  though  there 
should  bo  no  irritation  at  the  time,  if  from  its  hard- 

ness it  is  not  likely  to  bo  absorbed  ;  because,  acting  as  a 
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oreign  body,  it  is  apt  sooner  or  later  to  give  rise  to  in- 
Bmmatory  action. 
The  propriety  of  removing  a  lens  forced  out  of  the  eye- 

;all  through  a  rent  in  its  coats,  and  lying  under  the 
onjunetiva,  is  obvious,  but  interference  in  other  cases 
rill  depend  on  the  existing  circumstances. 
A  sportsman,  tet.  49,  in  passing  over  a  style  received 
stroke  on  the  cornea  from  a  rebounding  twig.  The 

esult  was  some  degree  of  iritis.    When  he  consulted  me 
detected  opacity  of  the  lens,  but  no  rupture  of  the 

upsule. 
A  countryman,  set.  50,  in  passing  through  a  wood  re- 

ceived a  similar  stroke,  whereby  the  upper  part  of  the 
upsule  was  burst  and  the  lens  somewhat  displaced  up- 

wards, so  that  it  pressed  on  the  iris.  In  this  case,  I 
1  jnsidered  it  advisable  to  lacerate  the  capsule  more  freely 
\y  operation. 
A  boy,  tet.  13,  suffered  a  similar  injury.  In  this  case, 

me  capsule  was  more  freely  lacerated  by  the  stroke.  The 
>:ms  became  opaque,  broke  up  of  itself,  and  was  quickly 
Ibsorbed.  The  pupil  became  quite  clear.  The  iris  con- 
imued  lively.  The  vision  as  good  as  it  ever  is  after  the 
*S8  of  the  crystalline. 
A  man,  about  24  years  old,  was  hacking  wood,  when  a 

blinter  flew  up  and  struck  the  eye,  causing  a  penetrating 
round  of  the  cornea,  next  its  lower  and  inner  margin, 
lhe  effect  of  this  was  considerable  prolapsus  iridis,  and 
i  lflammatory  reaction.  The  lens  also  became  opaque,  but 
pie  capsule  was  not  burst. 
A  man,  about  30  years  of  age,  healthy  but  not  strong : 

li  i  attempting  to  take  a  nail  out  of  a  board  with  a  screw- 
driver, the  instrument  slipped  and  struck  his  right  eye ; 

p  ie  result  was  that  his  spectacles,  which  he  had  on  at  the 
lime,  were  broken,  and  a  vertical  penetrating  wound  of 
l  ie  cornea  inflicted.  As  appeared  afterwards,  the  capsule 

I'  the  crystalline  lens  was  also  lacerated, — probably, 
lowovcr,  in  consequence  of  being  burst  by  the  blow 

I'.thor  than  directly  wounded  by  the  instrument.  After 
Iweo  weeks  homoeopathic  treatment  the  patient  came 
l.idor  my  care,  when  I  found  the  eye  in  the  following 

ate: — 
I  There  was  a  largo  quantity  of  lymph  on  tho  posterior 
liuface  of  the  cornea  in  the  situation  of  tho  wound,  and 
£  .once  extending  into  and  filling  up  tho  pupil.  The  pu- 
I  llary  margin  of  the  his  at  its  outer  yavt  was  adherent 



752 INJURIES  OF  CRYSTALLINE  BODY. 

to  the  cornea  in  the  situation  of  the  wound.  The  pupi 
being  so  much  filled  with  lymph,  the  state  of  the  lenf 
could  not  be  at  first  ascertained. 

The  vascularity  of  the  white  of  the  eye  was  chiefly 
limited  to  circumcorneal  sclerotic  injection.  The  iris  was 
of  a  deep  green  colour. 

The  patient  had  suffered  very  little  pain. 
A  pill  of  calomel  gr.  ij.,  and  opium  gr.  \,  was  orderec 

to  be  taken  three  times  a  day,  and  the  eye  to  be  bathec 
occasionally  with  tepid  water. 

At  the  end  of  four  or  five  days  the  mouth  had  become 
slightly  affected  by  the  mercury,  and  the  circumcorneal 
sclerotic  injection  and  greenness  of  the  iris  much  dimi- 

nished, whilst  absorption  had  so  far  cleared  away  the 
lymph  that  a  part  of  the  pupil  could  now  be  seen. 

The  report  four  days  after  the  last,  i.  e.,  about  eight 
days  after  the  commencement  of  the  allopathic  treatment, 
states  the  mouth  to  be  much  affected  by  the  mercury— 
the  natural  colour  of  the  iris  reappearing — and  the  lymph 
on  the  posterior  surface  of  the  cornea  and  in  the  pupil 
still  further  diminished  by  absorption,  so  that  more  ot 
the  pupil  was  visible. 

The  pupil  was  found  somewhat  contracted  and  dis-|| 
placed  inwards,  in  consequence  of  the  implication  of  the(| 
outer  part  of  the  pupillary  margin  of  the  iris  in  theH 
wound  of  the  cornea. 

Consistence  of  the  eyeball  natural. 
Perception  of  light  much  stronger. 
To  intermit  the  calomel  and  opium. 
According  to  the  next  report,  three  days  after  the  last, 
e.,  about  eleven  days  from,  the  commencement  of  the 

mercurial  treatment,  the  inflammation  was  still  diminish- 
ing, and  the  absorption  of  lymph  so  far  advanced,  that 

the  pupil  was  now  cleared  of  it  so  as  to  allow  of  the  state 
of  the  lens  being  ascertained.   It  was  then  discovered  that 
the  capsule  had  been  lacerated  by  the  injury,  and  that 
the  lens  had  in  consequence  become  cataractous. 

Ten  day's  after  the  last  report,  i.  c,  after  about  three 
weeks'  allopathic  treatment,  tho  circumcorneal  sclerotic 
redness  was  almost  gone,  and  the  iris  nearly  of  its  natural 
colour'.  The  wound  of  the  cornea  healed  and  free  from 
ljTiiph.    The  cataractous  lens  becoming  absorbed. 

-Fourteen  days  after  the  last  report  the  eve  looked  well. 
Iho  redness  of  tho  white  of  the  eye  around  cornea  almost 
gono.    Ins  natural-looking,  with  the  exception  of  the 
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slight  synechia  anterior;  pupil  of  natural  size,  and  con- 
tracts or  dilates  according  to  the  degree  of  light. 

Cataractous  lens  slowly  disappearing  by  absorption. 
Seven  weeks  after  the  last  report  the  lens  was  quite 

absorbed,  and  the  pupil  black.    Two  slight  points  of  an- 
t  tenor  synechia,  one  at  the  lower  and  outer,  and  the  other 
a  at  the  upper  and  outer,  margin  of  the  pupil. 

Sees  with  a  cataract  glass. 

99th.—  Wounds  of  the  sclerotica  and  posterior  segment  of  the 
eyeball. 

The  tunics  being  divided,  there  is  a  tendency  to  pro- 
ttrusion  of  the  vitreous  body,  with  escape  of  its  fluid, 
i  effusion  of  blood,  and,  perhaps,  protrusion  of  the  internal 
t  tunics,  and  even  escape  of  the  lens. 

By  blows  on  the  eye,  the  sclerotica,  but  not  the  con- 
liunctiva,  maybe  ruptured;  besides  this,  there  is  neces- 

sarily more  or  less  serious  injury  to  the  other  parts  of  the 
posterior  segment  of  the  eye,  such  as  extravasation  of 
blood  within  the  organ,  laceration  and  protrusion  of  the 

linternal  tunics,  escape  of  vitreous  humour,  sometimes  of 
t  the  lens,  which  is.  found  under  the  conjunctiva. 

Treatment. — Nothing  more  can  be  done  in  such  cases 
than  to  keep  the  patient  at  rest,  with  his  eyelids  closed, 
land  covered  with  cold  applications,  and  to  meet  inflam- 
rmation  as  it  arises.  See  Traumatic  Ophthalmia.  The 
Beye  usually  becomes  atrophic. 

A  boy  was  struck  in  the  eye  by  an  arrow.  The  sclero- 
tica was  pierced  behind  the  upper  and  inner  edge  of  the 

cornea.  Protrusion  of  the  ciliary  body  with  dragging  of the  iris  took  place.  The  inflammatory  reaction  which 
followed  was  not  very  severe.    The  eye  became  atrophic 
m.  A  Q*1}3^  ̂   f on  sPike  thrust  trough  the  sclerotica, 
.;he  effect  of  which  was  persistent  inflammation.  The  other 
■aye  beginning  to  sympathize,  the  injured  one  was  ex- cised, and,  on  examination,  the  retina  was  found  whohV 
detached  by  effusion  of  serum  between  it  and  the  choroid 

In  the  case  of  another  girl  who  suffered  a  similar 
urjury,  there  was  little  inflammation  or  pain,  and  the  eve 
oecame  atrophic.  The  opposite  eye  continued  sound  as '.ong  as  she  was  under  my  notice. 
A  woman,  set.  30,  received  a  blow  on  the  right  eve 

there  was  great  extravasation  of  blood  under  the  ocular 
3  o 
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conjunctiva,  so  that  it  was  raised  up  somewhat  like 
chemosis  around  the  cornea.  There  was  also  extravasa- 

tion of  blood  into  the  aqueous  chambers,  so  that  the  iris 
could  not  bo  seen.  Leeches  were  applied,  and  aperients 
administered,  aftor  which  the  pain  was  relieved,  and 
absorption  of  the  effused  blood  commenced.  A  week 
after,  the  blood  had  so  far  disappeared  from  the  aqueous 
chambers  that  tho  iris  and  pupil  could  be  seen.  The 
subconjunctival  ccehymosis  was  also  removed  to  a  con- 

siderable extent.  At  tho  upper  part  of  tho  eyeball  the 
conjunctiva  was  now  soon  to  be  elevated  by  something 
underneath.  This  was  probably  the  lens  burst  through] 
a  ront  in  tho  sclerotica,  especially  as  on  examining  the  I 
oyo  catoptrioally,  no  lenticular  images  were  seen.  The| 
patient  did  not  again  come  under  obsoivation. 

Tho  yellowish  opaquo  deposition,  sometimes  traversed  I 
by  bloodvessels,  at  tho  bottom  of  the  eye,  which  is  a  not  I 
unfrequont  result  of  injury  of  the  eyeball,  especially  ofl 
its  posterior  segment,  has  been  above  described  under  the[ 
head  of  non -malignant  tumours  (p.  322).  Sclerotic  sta- 

phyloma, atrophy  of  tho  eyeball,  a  shrunk  state  of  thel 
same  from  loss  of  humours  and  tho  like,  have  also  beenlj 
referred  to,  as  not  unfrcquent  eventual  consequences  offl 
injury  of  tho  eyeball  (pp.  2S0,  283,  284). 

10th. — Dislocation  of  the  eyeball. 

Foreign  bodies  forced  in  between  the  eyeball  and  thel 
wall  of  the  orbit,  may  cause  protrusion  of  the  former.! 
Tho  foreign  body  being  removed,  pressure  on  the  eyeball,! 
continued,  steady,  but  gentle,  will  effect  reduction  of  it; 
sometimes  with  a  jerk.  Vision,  which  had  been  lost! 
from  the  stretching  of  the  optic  nerve  and  pressure  on 
the  eyeball,  is  on  reduction  sometimes  quite  restored. 

11th. — Evulsion  of  the  eyeball. 

Tho  eyeball,  with  a  portion  of  the  optic  nerve,  B 

been  completely  torn  out  of  its  socket  by  a  cart-whei 
going  over  the  side  of  the  man's  head.  Recovery  too; 
place.    The  eyoball  may  be  blown  out  by  a  musket -shot. 
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Section  II. — Injuries  of  the  Eyebrow  and  Eyelids. 

1st. — Contusion,  with  ecchymosis. 

The  effect  of  contusion  of  the  eyebrow  and  eyelids  is  at 
.irst  swelling,  which,  after  a  few  hours,  is  followed  by 
jcchymosis  or  extravasation  of  blood  into  the  substance 
)f  the  dermis,  causing  discoloration  of  the  parts,  or  what 

•s  called  a  black  eye.  In  severe:1  cases  of  contusion, 
Lhere  is  effusion  of  blood  into  the  subcutaneous  cellular 
'issue  also. 

Subconjunctival  ecchymosis  is  often  occasioned  at  the 
;anie  time  by  contusion  of  the  eyebrow  and  eyelids. 

■Extravasation  of  blood  may  even  take  place  into  the 
i  >rbital  cellular  tissue,  occasioning  some  degree  of  exoph- 
thalmos. 

Ecchymosis  of  the  subconjunctival  tissues  and  eycbds 
53  a  sign  of  great  importance,  after  an  injury  about  the 
lead,  as  it  may  indicate  a  fracture  of  the  base  of  the 
ikull  through  the  orbital  plates. 

Treatment. — If  there  is  effusion  of  blood  into  the  sub- 
utaneous  cellular  tissue,  it  is  to  be  evacuated  by  punc- 
ure.    When  the  contusion  is  severe,  it  will  be  necessary 
0  apply  leeches  and  cold  lotions  to  keep  down  inflani- 
aation.  In  simple  cases,  cold  lotions  alone  may  be 
umcient. 
The  discoloration  from  ecchjinosis  disappears  as  the 

lood  is  absorbed ;  but  as  this  takes  place  slowly, 
arious  applications  arc  made  in  order  to  hasten  the  pro- 
ess.  A  cataplasm  of  the  grated  roots  of  convallaria,  or 

oloinon's  seal,  is  a  popular  and  efficient  remedy,  re- 
1  ewed  every  half  hour  for  several  hours.  It  occasions 
onsiderable  redness  and  cedema  of  the  skin,  with  sinart- 
ig.  A  solution  of  the  hydrochlorato  of  ammonia 
iLmmon.  hydrochlorat.  sj.,  aq.  distillat.  Bxiv.,  Spiritus 
3n.  3 i j . )  i.s  also  a  useful  remedy  for  the  purpose, 
likewise  a  vinous  infusion  of  Arnica  flowers  and  rose- 

lary  (aft  3iv.)  in  wine  (Jiv). 

ad. — Incised,  lacerated,  and  contused  wounds  of  the  eyebrows 
and  eyelids. 

It  must  1><:  recollected,  in  attending  to  wounds  from  a 
mtusion  of  the  upper  eyelid,  that,  us  observed  by  the 

3  c  2  ' 



756       INJURIES  OF  THE  EYEBROW  AIsD  EYELIDS. 

American  editor  of  this  work,  the  injury  is  generally 
worse  than  would  be  supposed  from  the  effect  upon  the 
skin.  The  acting  power  is  the  sharp  orbital  edge  of  the 
frontal  bone,  and  the  soft  parts  arc  torn  from  within, 
towards  the  skin ;  so  that  the  more  deeply  seated  tissues 
are  sometimes  greatly  injured  when  the  skin  is  scarcely 
touched.    See  tin'  remarks  and  case  at  p.  3. 
Wounds  of  the  eyebrows  and  eyelids  aro  to  be  carefully 

united  by  suture.  When,  in  consequence  of  the  woimd 
being  Lacerated  ami  contused,  union  does  not  take  place 
by  the  first  intention,  great  care  will  be  necessary  during 
the  process  of  granulation — unless  thoro  be  loss  of  sub- 

stance, when  healing  by  a  broad  cicatrice  is  rather  to  be 
attempted  (p.  626)  -to  keep  the  edges  of  the  wound  drawn 
toward  each  other,  and  in  a  proper  direction,  with  strips 
of  plaister,  so  as  to  ensure  as  regular  a  cicatrice  as 
possible. 

It  is  always  to  be  kept  in  mind,  that  one  great  point  in 
the  treatment  of  wounds  of  the  eyebrows  and.  eyelids,  is 
to  prevent  distortion  of  the  eyelid,  such  as  ptosis  on  the 
one  hand,  or  lagophthalmos  or  ectropium  on  the  other, 
taking  place  from  irregular  cicatrices.  See  above  imder 
their  respective  heads,  the  treatment  of  such  distortions 
when  they  have  taken  place. 

If  no  undue  inflammation  supervenes,  wounds  of  the 
eyebrows  and  eyelids  readily  heal.  Even  when  lacerated 
or  contused,  little  suppuration  may  take  place,  and  but  a 
slight  scar  may  be  left,  without  injury  to  the  eyelid. 
Undue  inllammation,  phlegmonous  or  erysipelatous,  may, 
however,  come  on.  In  this  ease,  the  wound  must  bo  left 
open  and  covered  merely  with  water  dressing  until  the 
inllammation  has  subsided. 

In  wounds  of  the  upper  eyelid,  as  above  mentioned 
(p.  665),  the  levator  muscle  may  be  divided,  and  ptosis 
thereby  occasioned. 

A  fissure  of  the  eyelid,  like  a  button-hole  or  like  hare 
lip,*  has  been  met  with  as  the  result  of  wounds  of  the 
eyelids,  in  which,  by  neglect,  the  edges  have  not  been 

*  The  fissure  like  hare-lip  has  been  called  coloboma,  or,  since 
the  name  has  been  employed  generically,  coloboma  palpebra,  the 
other  speeie8  being  coloboma  iridii  (p.  441).  A  congenital  tissnre 
of  the  eyelid  (conycnital  coloboma  palpebral)  has  been  met  with 
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hkept  in  apposition,  but  allowed  to  cicatrize  separately. 
^Sueh  cases  are  to  be  treated,  by  making  the  edges  of  the 
1  fissure  raw,  and  uniting  them  by  suture. 

The  eyeball  is  sometimes  wounded  through  the  eyelid. 
In  such  penetrating  wounds  of  the  eyelid,  with  implication 
of  the  eyeball,  adhesion  of  the  former  to  the  latter  may 
take  place.  In  treating  such  wounds,  therefore,  the  pos- 
>sibility  of  this  should  always  be  kept  in  mind,  and  care 
!  taken  to  prevent  it. 

Injury  of  the  verve  of  the  fifth  pair  in  wounds  of  the  eye- 
!  brow  has  been  above  referred  to  (p.  739). 

3rd.  — Po ison eel  woun  ds . 

When  the  eyelids  happen  to  be  stung  by  wasps,  bees, 
Dr  the  like,  there  is  considerable  swelling  and  irritation, 
sometimes  severe  erysipelatous  inflammation  of  the  part, 
tending  in  the  formation  of  a  small  slough. 

If  the  sting  of  the  insect  has  been  left  in  the  wound,  an 
ttempt  should  be  made  to  extract  it.  Whether  this 

proves  successful  or  not,  the  part  is  to  be  rubbed  with 
ilive  oil,  and  covered  with  cloths  wet  with  a  fresh-made 
solution  of  the  hydrochlorato  of  ammonia. 

If  there  is  any  general  disturbance  of  the  system  occa- 
sioned by  the  injury,  a  glass  or  two  of  wine  may  be 

taken,  or  a  few  drops  of  ammonia  in  sugared  water 
occasionally. 

Malignant  pustule,  which  might  bo  brought  under  the 
bead  of  poisoned  wounds,  has  been  already  treated  of 
[p.  (513). 

4th. — Burns  and  scalds. 

Scalds  of  the  eyebrows  and  eyelids,  in  which  the  tex- 

•e  of  the  dermis  is  not  injured,  are  of  comparatively 
all  consequence,  except  in  so  far  as  the  conjunctiva 

may  be  implicated.  Slight  burns  may  bo  also  unim- 
portant in  their  effects,  but  when  the  burn  is  so  severe 

hat  the  dermis  is  injured,  then  thero  is  great  danger  of 
uch  contraction  taking  place,  in  cicatrization,  as  to 
occasion  lagophthalmos  or  ectropium.  Seo  abovo  under 
those  heads. 

To  oppose  as  much  as  possiblo  the  tendency  to  con- 
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traction  during  cicatrization,  the  eyelids  must  be  kept 
closed,  luxuriant  granulation  encouraged,  and  cicatriza- 

tion retarded. 

Another  danger  of  burns,  and  this  is  also  the  principal 
danger  from  severe  scalds,  is,  supposing  the  eyeball  to 
have  escaped,  ankyloblepharon,  when  tho  borders  of  the 
eyelids  have  1  n  rendered  raw,  and  the  patient  allowed 
to  lie  with  his  eyes  closed.    Seo  abovo  (p.  (3GS.) 

When  gunpowder  is  exploded  against  the  eye,  tho  injury 
is  seldom  contined  to  tho  eyebrow  and  eyelids.  See  above 
(p.  739.) 

Section  III. — Injuries  of  ttie  Laceymal  Organs.  H 

in..' 

1st. —  Injuries  of  t he  lacrimal  gland  and  duels. 

While  the  upper  mass  of  the  lacryma]  gland  is.  from  its 
situation,  well  protected  from  injury,  tho  ducts,  together 
with  the  lower  mass  of  the  gland,  may  readily  bo  lnrpli- 
catcd  in  a  wound  of  the  upper  cyebd.  Wound  of  the  Itfc'j 
lower  mass  of  the  gland,  together  with  some  of  the 

laerymal  ducts  in  Crampton's  operation  for  entropium,  is 
above  referred  to,  p.  (354,  foot  note.  In  a  case  of  lacerated 
wound  of  tho  upper  eyelid  involving  the  ducts  and  lower 
mass  of  the  gland,  which  came  under  my  notice,  sinuses 
formed,  and  the  wound  showed  no  disposition  to  heal. 

In  a  ease  of  gun-shot  wound,  related  by  Larry,  the 
ball  struck  towards  the  superior  external  angle  of  the  left 
orbit.  Being  cleft  in  two,  one  half  took  the  direction  of 
tho  temple,  the  other  half  lodged  in  tho  upper  mass  of  the  fc,., 
laerymal  gland,  along  with  which,  in  a  lacerated  state,  it  Ju<]y 
was  removed  by  enlarging  the  wound  in  tho  eyelids. 
The  wound  healed,  the  eye  was  saved,  and  continued  to 
bo  sufficiently  moistened. 

2nd. — Injuries  of  the.  derivative  laerymal  organs. 

Foreign  body  in  the  pundum.- — A  loose  eyelash  sometimes 
gets  into  one  of  tho  puncta  by  one  end,  and  by  the  other, 
which  projects,  irritates  tho  laerymal  caruncle,  as  abovo 
mentioned  (p.  688).  Tho  possibility  of  this  accident 
should  be  kept  in  mind,  and  attention  directed  to  the 



IXJUEIES  OF  THE  LACRYMAL  ORGANS.  759 

•itate  of  the  puncta  in  any  case  of  irritation  at  the  inner ::anthus.  Dr.  Mackenzie,  who  has  seen  a  number  of 

>'tti.ch  cases,  mentions  that  in  one  of  them,  the  patient 
Himself  detected  the  hair  as  the  cause  of  irritation,  but 
not  recognising  its  unusual  mode  of  implantation,  he  made 
tt  be  cut  short  with  a  pair  of  scissors,  but  this  only 
tendered  the  irritation  greater.  Demours  relates  a  case 
:n  which  a  piece  of  a  barley  awn  got  introduced  into  the 
sacrymal  point,  one  end  projecting  out  to  a  small  extent. 
rChe  foreign  body  being  discovered,  the  removal  of  it  is 
i'.in  obvious  and  simple  matter. 

Injuries  involving  the  lacrymal  pa/pillce,  pu/ncta,  and  cana- 
icules. — Wounds  of  these  parts  are  not  of  common  occur  - 
vence.  The  implicated  canalicule  had  best  be  slit  up 
i  owards  the  caruncle ;  whilst  the  edges  of  the  wounded 
eyelid  should  be  brought  accurately  together,  and  re- 

tained so  by  stitches,  in  order,  if  possible,  to  obtain  union 
fly  the  first  intention. 

Injury  of  the  papillce,  puncta,  and  canaliculos  may  be 
K  ccasioned  by  burns,  caustic,  &c. 

Injury  of  the  lacrymal  sac. — A  simple  penetrating  wound 
4f  the  lacrymal  sac  will  heal  if  the  lining  membrane  be 
i  lealthy,  but  a  fistulous  opening  is  apt  to  remain  if  the 
i  ming  membrane  has  not  been  in  a  healthy  state  ori- 

ginally, or  if  it  has  in  consequence  of  the  injury  fallen 
i  nto  such  a  state.  This  is  more  apt  to  happen  in  conse- 

quence of  laceration  or  contusion  of  the  part,  and  that 
-  specially  in  scrofulous  subjects. 

Mi-.  Lawrence  mentions  his  having  seen  three  or  four 
:  Qstances  of  the  lacrymal  sac  being  burst  by  a  blow,  with 
-scape  of  aii-  into  the  cellular  tissue  of  the  lids;  the  em- 

physematous swelling,  which  was  considerable,  but  not 
extending  beyond  the  palpebrte,  disappeared  spontane- 
l  usly  in  a  few  days.  Emphysema  of  the  eyelids  may  also 
i  rise  from  wound  of  the  frontal  sinuses. 
In  injuries  of  the  osseous  walls  of  the  nose,  the  nasal 

i  uct  may  be  implicated,  the  bones  being  driven  in  and 
i  ressing  on  the  duct.    When  such  appears  to  bo  the  case, 
would  be  warrantable  to  open  the  sac  by  incision,  and 

'isort  ;i  style  into  the  duct,  in  order  to  prevent  its  being 
bliterated  by  any  encroachment  of  its  fractured  walls. 
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Section  IV. — Injuries  of  ttie  Orbit. 

1st. — Blows,  d'c.,  07!  the  edge  of  the  orbit. 

Such  injuries  arc,  as  above  stated,  the  cause  sometimes 
of  periorbitis,  running  into  suppuration  and  disease  of 
the  bone;  sometimes  of  orbital  tumours;  sometimes  of 
concussion  of  the  eyeball;  sometimes  of  intracranial 
mischief. 

2nd. — reminding  wounds  of  the  orbit. 

Injury  of  tho  orbit  from  penetrating  wounds  is  neces- 
sarily attended  with  external  wound  of  the  eyelids,  &c, 

but  this,  it  is  to  bo  remarked,  may  be  very  small. 
The  consequences  of  such  injuries  of  the  orbit  may 

bo  : — 
1.  Swelling  of  the  eyelids,  protrusion  of  the  con- 

junctiva, and  exophthalmos,  from  effusion  of  blood 
into  the  orbit. 

2.  Inflammation  of  the  orbital  cellular  tissue,  es- 
pecially  if  any  portion  of  the  wounding  body  has  been 
left  Lodged  in  the  orbit. 

3.  Injuries  of  the  muscles  and  nerves  of  the  orbit, 
sometimes  dislocation  of  tho  eyeball  (p.  754). 

As  the  instrument  indicting  a  penetrating  wound  of 
the  orbit  may,  by  piercing  tho  orbital  plato  of  tho  frontal 
bono,  wound  the  brain,  accidents  of  this  kind  must 
always  be  regarded  with  great  anxiety,  and  carefully 
watched  and  treated. 

The  importance  of  keeping  in  mind  the  possibility  of  a 
foreign  body  having  penetrated  and  become  lodged  in  the 
orbit,  has  been  above  (p.  94)  insisted  on. 

If  a  foreign  body  has  penetrated  into  and  lodged  in 
tho  orbit,  it  must  be  extracted  as  soon  as  possible.  By 
its  extraction  the  risk  of  inflammation  will  be  diminished, 

and  if  the  eyeball  is  at  the  same  time  dislocated,  restora- 
tion of  it  to  its  proper  position,  in  the  manner  above 

indicated  (p.  754),  will  be  possible. 
Rest,  and  the  antiphlogistic  regimen,  more  or  less 

strict,  must  not  only  be  enjoined,  but  the  case  must  he 
closely  watched  for  somo  time  in  order  that  inllaumia- 
tion  may  at  its  onset  be  duly  met. 
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Absoission  (from  abscidere,  to  cut  off),  a  cuttingoff.  Applied 
o  tbe  removal  of  total  staphyloma,  &c. 
Achromatopsia  (a,  priv.,  xW"*)  colour,  &\p,  the  eye),  want  of 

lower  to  distinguish  colours. 

Akqilops  (aly'iAcoty,  from  ai£,  alybs,  a  goat,  the  eye),  a  name 
,iven  by  the  older  surgeons  to  a  sinuous  ulcer  at  the  inner  corner 
f  the  eye,  from  its  resemblance  to  the  larmier,  or  infra-orbital 
;Iaudular  sac  of  goats  and  other  ruminating  auimals. 
Albugo  (albus,  while),  an  opacity  of  the  cornea. 
Amaurosis  (afiavpwcris,  obscuration,  from  a/xavpow,  to  render  ob- 

cure),  impairment  or  loss  of  vision  from  paralysis  of  the  optic 
tervous  apparatus. 
Amblyopia  (o./j.I3Kvs,  dull,  4S«|>,  the  eye),  impaired  vision  from 

lefective  sensibility  of  the  retina. 
Ametropea  (a,  priv.,  fxeTpov,  measure,  and  eye),  without 

aeasure  in  respect  to  the  adjustment  of  the  eye.  The  opposite  of 
Smnietropia.  1 
Akphiblestroiditis  (a/j.(pifi\r]rrTpoei5r]s,  the  retina,  from  a.p.<pi- 

Wyo-rpov,  a  net,  and  eXSos,  form),  retinitis,  or  inflammation  of  the etina. 
Anchilops  {ayxfavty,  from  &yxi>  near,  and  fity,  the  eye),  name 

iven  by  the  older  surgeons  to  the  abscess  at  the  inner  corner  of  the 
ye,  ending  in  the  sinuous  ulcer  which  they  called  Aegilops. 
Ankyloblepharon  (ayxvAos,  crooked,  fiAecpapov,  eyelid),  co- 

uesion  of  the  eyelids  to  each  other  at  their  borders. 
Astiienopy  (a,  priv.,  o&evos,  strength,  and  the  eye),  weak- 

iightedness. 

Astigmatism  (a,  priv.,  and  o-rlyfxa,  a  point),  without  focus. 
Atresia  (o,  priv.,  rnpaoi,  to -perforate),  closure,  or  imperfora- 

i ion  ;  applied  to  the  pupil,  &c. 
Atrophy  (arpixpta,  consumption). 
Blepharitis  (f}Ae<pupov,  eyelid),  inflammation  of  the  eyelids. 
Blepharoblennurrihea  (fiKi<papov,  eyelid,  /SAtVi/a,  mucus,  fiitu, 

jjlow),  first  stage  of  puro-mucous  inflammation  of  the  conjunctiva. 



GLOSSARY. 

St.SrHAK\*FHTKAUIlA     AVoNVV*.   Ot'Z    JovAt\j.>x\  e?e\ also  Bta 

the  i 

storrosts   >.V«>ff>tj.v»,  «-»<.  .5. 
sLatyiv  F^osis.  a  ralttftj:  dows 

JWSTasjivss  ii\ivX.vJ,  rj«.':v! 
xvTSOrii  ^froat  :ya\*s.  *loH 
MWI  iix  NBpMl  io  ;m  ad,; 

Myofi*. 

itv-Bi*.vcs  i-o-daiutuatiou  v\d|| 

FlTHTS 

ihopiiml  i 
Gumn 
CAtAKA 

Cato  kucb  | «  nmyfm 
•thick  treats  of  the  redevt 
it*  jo  the  ndeoiioa  tl  6*1 
Usuuems  &w* 
Ors-irvx'KUK  ^vxo»Jt?.  t- r 

Qttina  mm 
ietoisien  of  the  CMMO. 

ChalajUOS  ^xuAjvjJa.  yri 
e  ye  IkL 

QtUUMRdB  xIpMOTt^  fro 
or  \vu..%.-j.  frotu  \:<.>s. 

.  Oct  Fvuxrs, 

n  v«r  «i  «iA*«\  injtif  of  the  M 
ftv«i  i  ii41«hi  Jv>  nW«  wilft 

de^^t  of  Of««S 
e*  tf*  K^Mo— CM*pfetkol  of  or  Mot*- 

ttnM«V  itt4*aiaa»«ioa  of  the  ooruea. 
..  o.  vf.Vf.  :.  •«»•■•..-  .  t-.erv.ia  of  At 

i.  nwcfe.  j*vTw«\  a  kaafe  for  usaSunc  u 

•  '.    -  '     ,     .    ...         ttitaoarof  At 

;ho  0»- into  the :.l<f 

the  oho- 

tiva  like  a  -«rail  round  tie  evrttea.  frost  eso-dj 
sttbj&ovnt  eeliutai  tissue. 
Cmhhhss  vohoreid.  from  \ovm«.  tfew^M^  «wm 

bMM  o/  :.W  Anns,  nCiis,  MCMMOL  utaaatraati. 

Cks.  xatvj-st.  or  Chsoxofst  v\.'<*v~s-  e\\V«r.  **<j.  :-ij»-"<\  ck*0" vaatio  or  coloured  visioa. 

Cks\VI*i,  or  CKxrrst  vtA^  ri>KSM\  chronatot visioa. 

Citxi  voekv  to  «vr#r  «r  iwiwl,  hwiw  :i<jr  <v*w  mmd  pntM 
&l  rve.  or  frvai  <riew  tt  *t.~rtK  eyelash**. 
ClXSOFKIKAUtlA  iJWT>S.  t\»r*X.   ip<ta.\>.>S.   !.\*  tf*\  »  TWItt» 

stato  of  tie  bl.wivesse'.s  of  the  eye. 
Ct-vvrs  ,:.*e  te-jii  •/*  *<*tvV,  a  oemin  decree  of  yrolar**  of  tt* 

oorcea :  the  vroiA-osevi  tv«t«  of 
trts.  ttrv  ttii  Atx  otyr.tr;  m  the 

tie  iris  beic^  prvssed  cat  like  the  head  of  s  uai';. 
CoiitMrx  » wYV.tfw*.  from  xwWtva.  ■  v\u-e  ; 

a  McdieiM  for  the  etes. 

I 



GLOSSARY. 
763 

Coloboma  (icoA6(3o/xa,  mutilation),  applied  to  fissures  of  the  eye- 
ids  and  of  the  iris,  congenital  or  traumatic. 
Coreotoiiia  (icopn,  pupil,  6/f,  out,  Tzjxvos,  to  cut),  operation  for 

.rtificial  pupil  by  excision. 
Coredialysis  (Kopij,  pupil,  SiaAvw,  to  loosen),  operation  for  arti- 

icial  pupil  by  separation. 
Corelysis  (Kopn,  pupil,  and  Xvo-ai,  I  loosen),  an  operation  for 

letaching  the  adhesion  of  synechia  posterior. 

Coremorphosis  (K6pn,  pupil,  lioptpwart-:,  formation),  operation 
or  artificial  pupil  in  general. 
Coreoncion  \k6pt},  pupil,  vyicos,  hoolc),  hook  invented  for  the 

■peration  for  artificial  pupil  by  separation. 
Coreplastice  (Kopn,  pupil,  TrAarTTMT],  the  art  of  making  images), 

•peration  for  artificial  pupil  in  general. 
Cornea  (cornu,  horn),  the  cornea  is  so  called  from  its  horny  ap- 

pearance. 
Corotomia  ((frfprj,  pupil,  refxvu,  to  cut),  operation  for  artificial 

upil  by  incision. 

Curette  (French  for  a  small  spoon),  Daviel's  spoon,  an  in- trument  used  to  assist  the  exit  of  the  lens  in  the  operation  of 
xtraction. 
Dacrtoadenitis  (SaKpvu,  to  weep,  aorjv,  gland),  inflammation  of 

le  lacrymal  gland. 

Dacryocystitis  (SaKpvw,  to  weep,  kvo-tis,  sac),  inflammation  of 
be  lacrymal  sac. 

Dacryo-cysto-blennorrucea  (Saicpvw,  toiveep,  kvo-tis,  sac,  fiXevva, 
wcu.t,  l>iw,  to  flow),  blennorrhcea  of  the  lacrymal  sac. 
Dacryohjjmorrhysis  (Saicpvo),  to  weep,  diiia,  blood,  (Sew,  to  flow), 

inguineous  lacrymation. 

Dacryolites  (SaKpvw,  to  weep,  \i6os,  a  stone),  calculous  concre- 
ions  deposited  in  the  lacrymal  passages. 
Dacryoma  (tiattpvu,  to  weep),  stillicidium  lacrymarum. 
Diplupy  (Sm\6os,  double,  io^,  vision),  double  vision. 
Disticiiiasis  (51s,  twice,  a-rt'xor,  a  roil)),  a  form  of  trichiasis  in 

dricli  the  maldirected  eyelashes  form  a  second  row,  distinct  from 
ie  others. 
Distigmatism  (51s,  twice,  arly/j.a,  a  point),  double  focus. 
Ectroi'ium  (hcTpoKiov,  from  4k,  out,  rpeirai,  to  turn),  eversion 

f  the  eyelids. 
Embolism  (ZnpoAov,  a  plug),  obstruction  of  the  circulation  in  a 

art  by  a  ping  of  lymph  or  matter  in  the  artery. 
Emmetropia  (from  f/x/xerpos,  measured,  and  &<\i,  eye),  full  mea- 

sure in  respect  to  the  adjustment  of  the  sight. 
Enoanthis  (if,  in,  navOhs,  the  corner  of  the  eye),  enlargement  of 

he  lacrymal  caruncle. 

Emtropium  (iu,  in,  rpe-rri),  to  turn),  inversion  of  the  eyelids. 
Epioanthus  (eirl,  upon,  KavOhs,  angle  of  the  eye),  a  congenital 

cculiarity  of  a  fold  of  skin  extending  over  the  inner  canthus. 
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Epiphora  (e7rl,  upon,  <i>epa>,  to  carry),  watery  eye  from  excess  o 
laerymal  secretion. 

Exophthalmos  and  ExopnTn almia  (e'|,  out,  o<t>0a\fibs,  eye), 
protrusion  of  the  eyeball.  Exophthalmos  is  used  when  the  eyeball 
is  otherwise  uninjured  ;  exophthalmia,  when,  in  addition  to  the 
protrusion,  there  is  disorganization  of  the  eyeball. 

Geuontuxon  (yepuv,  old,  to^ov,  a  bow),  arcus  seuilis. 
Glaucoma  (y\avicbs,  sea-green),  a  greenish  opaque  appearance 

behind  the  pupil. 
Glycerine  (y\vK(jfi>s,  sunt),  a  proximate  principle  of  fats  and 

oils,  so  named  from  its  sweetness. 
Grando  [hailstone),  a  small  tumour  of  the  eyelid. 
Gutta  opaca,  name  given  by  the  Arabians  to  cataract,  as  they 

supposed  it  an  opaque  drop  in  front  of  the  lens. 
GuiTA  bEREHA  (drop  serene),  name  given  by  the  Arabians  to 

amaurosis,  supposing  it  to  depend  on  a  clear  drop  fallen  from  the 
brain  into  the  eye. 

HaEMOI'HTIIALMOS,  HAEMOPHTn ALMIA  (alfJ-a,  Hood,  otpdaKp-bs, 
the  eye),  sanguineous  effusion  into  the  eye. 

Hemeralopia  (^fiepa,  day,  fyis,  vision),  night-blindness.  It 
has  been  also  employed  to  mean  day-blindness  (ijjuepa,  day,  a,  priv. 
or  aAaos,  blind,  ov|/is,  vision). 

Hkmiopy  (Vifiicrvs,  half,  i'lfis,  vision),  a  defective  state  of  vision, in  which  one  half  of  objects  only  is  seen. 
Hippos  [imros,  oculorwm  affectio  assidue  trcmcnlium). 
Hordeolum  (hordeum,  barley),  stye. 
Hyalitis,  or  H\"aloiditis  (va\os,  glass),  inflammation  of  the 

hyaloid  membrane. 
Hyduoi'iithalmia,  or  Hydrophtiialmos  (oSwp,  water,  6(p8a\p.bs, 

the  eye),  dropsy  of  the  eye. 
Hyperkeratosis  (iwip,  abore,  icepds,  cornea),  conical  cornea. 
Hypekmetropia  (6irepfj.eTpos,  beyond  measure,  and  eye), 

oversightedness.    The  opposite  of  Myopy. 
Hypoaema  (vvb,  under,  at/to.,  blood),  blood  in  the  anterior chamber. 

Hypochyma  (y7r&xui"a!  or  {mbxvais,  from  (mb,  under,  x>Vai  c/' 
fusion),  cataract. 

Hypooala  (iv6,  under,  yaKa,  milk),  effusion  of  a  milky-like matter  in  the  anterior  chamber. 

Hypopyon  (uirb,  under,  niov,  pus),  pus  in  the  anterior  chamber. 
Iiuankistron  (tpts,  iris,  &yKi<TTpov,  a  jish-hook),  an  instrument 

invented  for  performing  the  operation  of  artificial  pupil  by  separa- tion. 

Iridauxesis  (fyu,  iris,  atffTjTis,  growth),  thickening  or  growth  of the  iris  from  exudation  into  its  substance. 

Ikidkctomeimalysis  (Ypis,  iris,  (k,  out,  rcpi'in,  to  cut,  5ia\v<ris, 

separation),  operation  for  artificial  pupil  by  a  combination  oi  ex- cision and  separation. 
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Tridectohia  (Vpis,  iris,  e/t,  out,  rtfxvco,  to  cut),  operation  for 
■  rtificial  pupil  by  excision. 
Iridexcleisis  (tpts,  iris,  ivt  in,  and  /c\ei'a>,  to  close),  the  stim- 

ulation of  a  prolapsed  portion  of  the  iris  between  the  lips  of  an 
acision  in  the  cornea  in  certain  operations  for  artificial  pupil. 
Iridodesis  (Ipts,  iris,  and  Seats,  ligature),  ligature  of  the  pro- 

ipsed  iris. 
Iridodialysis  (!piy,  iris,  SiaAvais,  separation),  the  operation  for 

i rtificial  pupil  by  separation. 
Iridoncosis  (fpis,  iris,  and  oynhs,  tumour),  a  name  formerly 

rroposed  by  Von  Ammon  for  the  same  morbid  state  of  the  iris  as 
hat  to  which  he  has  since  given  the  name  of  Iridauxesis  ;  but  now 
;  pplied  to  an  abscess  of  the  iris. 
Iridoperiphakitis  (ipis,  iris,  ftp!,  over,  <paico?,  a  lens  or  lentil), 

anamination  of  the  uvea  and  anterior  wall  of  capsule  of  the  lens. 
Iridorhesis  (ipis,  iris,  and  pr\rraw,  I  tear),  artificial  pupil  by 

laceration  of  the  iris. 

Iridosciiisma  (Ipis,  iris,  ax'<-(rlxa!  fissure),  a  fissure  of  the  iris, lee  Coloboma. 
Iridotomia  Cipis,  iris,  rofxr],  section),  the  operation  for  artificial 

rapil  by  incision. 
Keratitis  (Kepas,  horn,  cornea),  inflammation  of  the  cornea. 
Keratonyxis  {Kepas,  cornea.  vv£\s,  a  inmcture),  corneal  punc- 

uration  in  needle  operations  for  cataract. 
Korectomia.    See  Corectomia. 
KOREDIALYSIS.      See  CoREDIALYSIS. 
Koremorphosis.    See  Coremorphosis. 
KOREPLASTIOE.      See  COREPLASTIOE. 
Korotomia.    See  Corotomia. 
Kyklitis  (kvkKos,  a  circle,  iris,  affix  denoting  inflammation), 

.nflammation  of  the  ciliary  circle  or  body. 
Lagophthalmos  (Aaybs,  a  hare,  &(p6aAfibs,  the  eye),  oculus  lepo- 

rinus,  or  hare's  eye.    Retraction  or  shortening  of  either  eyelid. 
Leucoma  (Aeu/coa),  to  whiten,  or  Aeuicos,  while),  opacity  of  the 

3ornea  from  a  cicatrice. 
Lippitudo  (lippus,  blear  eyed),  blear  eye. 
Luscitas  (luscus,  blind  of  one  eye),  fixed  misdirection  of  the 

sye. 
Madarosis  (ixaSaptacris,  from  fiaSbs,  bald),  a  falling  out  of  the 

eyelashes. 
Marmaryoe  {[xapnapvyT),  splendour),  an  appearance  of  sparks  or 

coruscations  before  the  eyes. 
Metamorphopsi  {fj.eTafxop<p6u,  to  transform,  otyis,  vision),  dis- 

torted appearance  of  objects. 
Microphthalmos  (n'l'pbs,  small,  oipBaAfibs,  the  eye),  smallness 

of  the  eye  from  imperfect  development. 
Micropy  (juKpbs,  small,  tapis,  vision),  a  state  of  vision  in  which, 

objects  appear  smaller  than  natural. 
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Milium  (a  millet  seed),  a  small  white  tumour  of  the  eyelids  or 
their  neighbourhood. 

Mokoblepsis  {/x6vos,  single,  £Ae'i|/ir,  vieic),  state  in  which  vision is  distinct  only  when  one  eye  is  used. 

Mucocele  (/uu£a,  mucus,  /n';Ar),  a  tumour),  dropsy  of  the  laery- mal  sac. 
MuS0.fi  volitantes  (musca,  a  fly,  volito,  to  fly  about),  the  ap- 

pearance of  greyish  motes  before  the  eyes. 
Mydriasis  (ifivSpbs,  obscure,  or  /j.v8dw,  to  abound  in  moisture, 

because  it  was  supposed  to  be  owing  to  redundant  moisture),  pre- 
ternatural  dilatation  of  the  pupil. 

Myooephalon  {/wid,  a  fly,  UHpaA)],  the  head),  a  small  protru- 
sion of  the  iris,  like  a  fly's  head,  through  an  ulcerated  opening  in the  cornea. 

Myodksopsia  (nv7a,  a  fly,  6<f/ts,  vision),  musae  volitantes. 
MyOPY  (hvw,  to  shut,  &tf/,  the  eye),  nearsightedness. 
Myosis  {fivce,  to  shut),  preternatural  contraction  of  the  pupil. 
Myotomy  (,uf>s,  a  muscle,  rtfiva,  to  cut),  section  of  muscles. 

Ocular  myotomy,  section  of  muscles  in  strabismus. 
Nyotalopia  {vv£,  night,  uipts,  vision),  day-blindness.  Employed 

also  for  night-blindness  (vi/£,  a,  priv.  or  a\aos,  blind,  fyis,  vision). 
Nystagmus  (yva-Tayfihs,  sleep),  oscillation  of  the  eyeball. 
Oculus  Bovmus  (bos,  bovis,  an  ox),  ox-eye.    Sec  Bdphthalmos. 
Oculus  Lepoiunus  (lepus, '  leporis,  a  hare),  hare's-eye.  See Laqophthalmos. 
Onyx  (ovi/f,  a  nail),  deposition  of  matter  in  the  substance  of  the 

cornea. 

Ophthalmia  (o<p6a\fibs,  the  eye),  a  general  name  for  inflamma- tion of  the  eye. 
Ophthalmia  Neonatorum  (veos,  young),  purulent  ophthalmia  of 

new-born  infants. 
Ophthalmitis,  inflammation  of  the  -whole  eyeball. 
Ophthalmodynia  (o<pea\/j.bs,  eye,  oSvv-n,  pain),  pain  in  the  eye. 
Ophthalmology  (6<p6a\fibi,  eye,  \6yos,  a  discou,rse),  the  science 

of  ophthalmic  medicine  and  surgery. 
Ophthalmoplegia  {bcpBaAfibs,  eye,  TrK-nyh,  a  blow  or  stroke), 

paralysis  of  the  muscles  of  the  eyeball. 
Ophthalmoptosis  (b(pOa\fj.bs,  eye,  irrwoh,  a  falling  down,  from 

vivTw,  to  fall),  the  protrusion  of  the  eyeball,  resulting  from  para- lysis of  its  muscles. 

Ophthalmoscope  (b(p8aAfibs,  eye,  a-Koirtta,  to  examine),  the  in- strument for  exploring  the  interior  of  the  eye. 

Ophthalmoscopy  (6<p8a\nbs,  eye,  o-Koma,  a  looking  out),  ex- ploration of  the  eye.  , 

Oxyopia  (o|uj,  sharp,  the  eye),  preternatural  acutencss  of vision.  ( 
PAcnEAnLEPH ara,  Pachytes  (waxv-rns,  thickness,  from  waX^' 

thick  fiAefapov,  eyelid),  enlargement  and  thickening  of  the  eyelid. 
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Palpebrj?  (a  palpitando,  from  their  frequent  motion),  the  eye- ids. 
Pannus  (pannus,  cloth),  a  thickened  and. vascular  state  of  the 

onjunctiva  corne;e. 
Paracentesis  (7rapa  and  Kevreu),  I  pierce). 
Paracentesis  corner,  puncture  of  the  cornea. 

Paresis  (irdpto-Ls,  e«r,  relaxation),  applied  to  muscular  action. 
Periorbita  (7rep2,  over),  the  periosteum  of  the  orbit. 
Phantasms  (tpdiirao-fta,  aros,  a  spectre), 
Phlyctenula  (cpAvKraiva,  a  vesicle,  from  (pAvfa,  to  gush  forth), 

'esiele  filled  with  a  watery  fluid. 
Phosphenes  (from  <pws,  light,  and  <paipa,  I  malce  appear),  lu- 

ainous  spectra  produced  by  pressure. 
Photophobia  ((pus,  light,  (pofieco,  to  dread),  intolerance  of  light. 
Photopsia  ((p£s,  light,  oi|/is,  vision),  subjective  appearance  of 

ight  before  the  eyes. 
Phtheiriasis  {(pOeipiacris,  morbus  pedicularis,  from  <p6elp,  a 

ouse),  pediculi  among  the  eyelashes  and  hairs  of  the  eyebrows. 
Pinguecula  (pinguis,  fat),  a  small  tumour  on  the  white  of  the 

■  ye  near  the  edge  ot  the  cornea,  apparently  but  not  really  adipose. 
Pladarotes  (ir\aSapbs,  flaccid),  thickening  of  the  palpebral 

:onjunctiva. 
Polyopia  (from  iroAbs,  many,       vision),  manifold  vision. 
Presbyopy  (irpeV/3«,  old,        the  eye),  old-sightedness. 
Proptosis  (irpb,  before,  tttcouis,  a  falling  down,  from  w'nrTw, 

ofall).    See  Ophthalmoftosis. 
Psorophth almia  (<|"6pa,  scabies,  drpda.Ap.bs,  the  eye),  ophthalmia 

..arsi. 
Pterygium  (itrtpbv,  a  wing,  irrepvyiov,  a  small  wing),  thickened 

md  vascular  state  of  a  portion  of  the  conjunctiva,  of  a  triangular 
;hape,  the  apex  encroaching  more  or  less  on  the  cornea. 
Ptilosis  (•n-TiA.axm,  bald),  falling  out  of  the  cilia.  See  Mada- 

tosis. 
Ptosis  (irrwals,  a  falling  down,  from  triirTu,  to  fall),  falling 

lown  of  the  upper  eyelid. 
Pupil  {pupil/a),  the  aperture  in  the  iris. 
Retinitis  (rete,  a  net),  inflammation  of  the  retina. 
Riiexis,  or  PiHkgma  Oouli  and  pnyfia,  a  rupture),  rup- 

,ure  of  the  eyeball. 

Riiytidosis  (f>vTt5wo-L?,  a  wrinkling,  from  /5im5da>,  to  wrinkle), 
lollapsed  or  shrunk  state  of  the  cornea. 
Sclerotitis  (incAepbs,  hard),  inflammation  of  the  sclerotica. 
80OTOMATA  ((TKurwua,  dizziness,  from  fficvriai,  to  darken),  dark 

ipots  seen  before  the  eyes  :  see  Muscle  Volitantes. 
Staphyloma  (araipvA^,  a  grape),  a  projection  of  some  part  of 

;he  eyeball,  generally  of  the  cornea  and  iris,  or  sclerotica  and 
ihoroid. 
Staphyloma  Racemosum  (racomus,  a  bunch  of  grapes),  staphy- 
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loma  is  so  called  wheu  there  is  an  appearance  of  several  pro- 
jections. 

Stenociioria  (a-Tepoxupia-,  narrowness  of  space,  from  (rrevbs, 
narrow,  x^P0S<  space),  a  contraction;  applied  to  the  derivative 
lacrimal  passages. 

STBNOPAEIO  (from  <ttsv6s,  narrow,  and  oV?),  a  peep-hole). 
STEREOSCOPE  (cTTtpfbs,  Solid,  and  OKoirew,  I  look  at). 
Stillioidiuji  (stillo,  to  drop,  cado,  to  fall),  dropping  of  tears 

from  the  eye,  iu  consequence  of  obstruction  of  the  derivative  lacry- 
mal  passages. 

Strabismus  (o-Tpafii£w,  to  squint,  from  arpafibs,  twisted),  squint- ing- 

Symblkpharon  (irbv,  together,  f)\e<papoi>,  eyelid),  adhesion  of  the 
eyelids  to  the  eyeball. 

Stnoiiysis  (auyxutris,  mixture,  from  ahv,  together,  and  X"w> 
pour),  dissolution  of  the  vitreous  body. 

Synechia  (auvtx('a,  continuity,  from  avvexu,  to  keep  together), 
adhesion  of  the  iris  to  the  cornea  or  capsule  of  the  lens ;  in  the 
former  case  it  is  distinguished  as  anterior  synechia,  iu  the  latter  as 
posterior  synechia. 

Syni/.ksis  ((rvvi(jnais,  a  falling  together,  from  irvvifa,  to  sit  to- 
gcthcr),  closure  of  the  pupil. 

Tahaxis  (Tapanis,  disturbance,  from  rapacrau,  to  disturb),  slight 
external  ophthalmia. 

Taksokaphia  {rapo-os,  tarsus,  f)a<p}j,  a  suture),  suture  of  the 
tarsal  margins  in  eetropium  of  the  external  angle. 

Trachoma  (jpaxo^a,  roughness,  rpaxiu,  to  make  rough),  gra- 
nular conjunctiva. 

Trichiasis  (fy>/£,  a  hair),  inversion  of  the  eyelashes. 
Trichosis  (0f>f{i  ''  hair),  Triciiosis  Bulbi,  a  small  tumour  on 

the  front  of  the  eyeball,  with  hair  growing  from  it. 
Tylosis  (tu\os,  callosity),  thickening  and  induration  of  the  bor- 

ders of  the  eyelids. 
Xeroma,  Xerophthalmia,  Xerosis  (Jrjpoj,  dry),  dryness  of 

the  eye,  of  which  there  are  two  kinds,  viz.,  conjunctival  and 
lacrymal. 
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bscess  of  anterior  chamber,  121,  275 
cornea,  114,  262 
iris,  123,  222 
lacrymal  caruncle,  688 
lacrymal  sac,  699-701 
Meibomian  glands,  619 
orbit,  481,  482,  483 

oscission  of  iris,  434 
the  anterior  segment  of  the  eyeball,  284 

•jsorption,  cure  of  cataract  by,  354,  395,  416 
of  orbit  from  pressure,  728 

:cidental  or  complementary  colours,  621 
^etate  of  lead  precipitated  on  ulcerated  conjunctiva  and  cornea,  86, 
:263 

'  ute  inflammation,  99 
!ams  on  the  removal  of  the  lens  as  a  means  of  treating  conical 
cornea,  295 

iams's  iris  knife,  426 
operation  for  artificial  pupil,  435 

ectropium,  624 
aptation  of  an  artificial  eye,  289 
justment  of  the  eye  for  different  distances,  455 

action  of  belladonna 
and  Calabar  bean 

on,  453 
range  of,  470 

j  justments,  optical,  of  the  eye,  abnormal  states  of,  445 
■rflops,  13,  697 
t_y  on  astigmatism  or  distigmatism,  500 
f  Jugo,  193 
1  miuinuria,  amaurosis  in  cases  of,  544 

morbid  state  of  the  retina  in,  55,  56,  128,  544 
murosis,  520,  534 

apoplectic,  310,  540 
causes  of,  538,  548 
congenital,  540 3  D 
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Amaurosis,  consequent  to  scarlatina,  541 
considered  empirically,  535 

pathologically,  539 
therapeutically,  547 

definition  of,  534 
degrees  in,  535 
diagnosis  of,  345,  538 
diurnal,  533 
empirically  considered,  535 
from  albuminuria,  544 

apoplexy  of  eye,  310,  541,  542 
aneurismal  enlargement  of  central  artery  of  retina, 
542 

blows  on  eye,  548,  739 
cerebral  congestion,  543 
concussion  of  retina,  739 

or  other  injury  of  the  bead,  739 
congestion  or  inflammation  of  optic  nervous  appa- 

ratus, 538,  547,  518 
depressed  or  reclined  lens,  411,  415 
diabetes,  545 
disease  in  antrum,  540,  543 

of  frontal  sinus,  541 
of  the  heart,  546 

disordered  digestive  organs,  548 
dropsy  of  the  eye,  542,  547 
embolism,  542 
embolism  of  central  artery  of  retina,  542 
encephalic  aneurism,  544 
enlarged  pituitary  gland,  544 
exhaustion,  549 
exostosis  of  orbit,  544 
extra-ocular  disease,  542 
fractured  cranium  with  depression,  543 
haamorrhagy,  310,  541,  542 
hydrocephalus,  541,  544 
inflammation  of  orbital  cellular  membrane,  725 

the  posterior  tunics  of  the  eye, 
231,  541,  542 

injuries  of  branches  of  fifth  nerve,  739 
intense  light,  542,  548 
intoxication,  5  48 
intra-ocular  disease,  541 
irritation  of  branches  of  fifth  nerve,  548 
laceration  of  retina,  59,  642 
lead-poisoning,  544 
lightning,  548 
loss  of  fluids,  549 
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Amaurosis  from  masturbation,  549 
morbid  changes  affecting  membranes  or  bones  of 

cranium,  541,  543 
in  optic  nerves,  542,  543 

formations  iu  brain,  541,  543 
onanism,  549 
ophthalmia  interna  posterior,  231,  541,  542 
over-exereise  of  sight,  548 
oxaluria,  545 
pressure  on  eye,  541,  543,  549,  728 
sanguineous  ext: avasation  in  head,  540 
spermatorrhoea,  549 
spinal  or  cerebral  disease,  543 
suckling,  549 
suppressed  menses,  548 

perspiration,  548 
purulent  discharge,  548 

syphilitic  posterior  iuternal  ophthalmia,  239,  54b' 
tobacco,  544 
tumours  in  brain,  543 

orbit,  541,  542,  728 
venery,  549 
worms,  549 
wounds  of  eyebrows  or  eyelids,  739 

hydrocephalic,  541 
lactantium,  549 
nocturnal,  530 
pathologically  considered,  539 
prognosis  in,  539,  5  18,  549 
seats  of,  539,  540,  541,  542,  543,  544 
symptoms  of,  535,  536,  537 
therapeutically  considered,  547 
traumatica,  739 
treatment  of,  547,  549 
with  debility,  549 

postfebrile  ophthalmitis,  254 
■  mblyopy,  or  incomplete  amaurosis,  09,  498,  535 
metropia,  465 
mraon  on  the  congenital  occurrence  of  conical  cornea,  293 

sclerotic  protruberance  of  the  foetal  eye  as  the  foun- 
dation of  posterior  sclerotic  staphyloma,  302 

mmon's  operation  for  epicantbus,  667 
osesthesia  of  parts  supplied  by  fifth  nerve  accompanying  neuralgia, 
\\  62,  606 
nchilops,  13,  097 
nchyloblepbaron,  667 
nderson  on  postfebrile  ophthalmitis,  255 

uel's  probes,  uses  of,  707,  712 
3  D  2 
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Anel's  syringe,  injection  with,  703,  705 
Aneurism  by  anastomosis  in  orbit,  735 

of  eyelids,  676 
of  central  artery  of  retina,  542 

cerebral  arteries,  a  cause  of  amaurosis,  544 
ophthalmic  artery,  544,  735 

Angles  of  eye,  exploration  of,  11 
Anterior  chamber,  abscess  of,  121,  275 
Autrum,  pressure  on  orbit  from,  728,  735 

disease  of,  causing  amaurosis,  541,  543 
Aphthous  conjunctivitis,  156 
Apoplexy,  amaurosis  from,  543 

of  eye,  310,  541,  542 
Applications  to  the  eyes,  cold,  76 warm,  77 

Aqueous  chambers,  dropsy  of,  277,  296 
foreign  bodies  in,  746 

humour,  evacuation  of,  149 
loss  of,  743 

Aquo-capsulitis,  214 
Arcus  senilis,  23,  363 
Arthritic  posterior  internal  ophthalmia,  241 

ring,  22,  23,  214,  226,  242 
Artificial  dilatation  of  the  pupil,  31,  140,  449 

eye,  adaptation  of,  289 
pupil,  417 by  dislocation  with  iridodesis,  435 

by  excision,  419,  424 
incision,  425,  430 
separation,  430,  434 

compound  operations  for,  437,  439 
general  conditions  for,  418 
states  of  eye  requiring,  437,  439 

Asthenopy,  64,  496 
hypermetropic,  496 
muscular,  499 

Astigmatism,  65,  499 
Stokes'  instrument  for  testing,  65 

Atresia  iridis,  122,  213 
of  lacrymal  puncta,  711 

Atrophy  of  eye,  283 
white,  of  optic  papilla,  53,  128,  543 

Atropia,  solution  of  sulphate  of,  140,  449,  453 

Babbage's  model  of  an  ophthalmoscope,  46 
Barton  on  the  treatment  of  sympathetic  ophthalmia,  258 
Beer  on  staphyloma,  272 
Beer's  cataract  knife,  366 
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IBeer's  operation  of  lateral  iridectomy,  420 
Belladonna,  uses  of,  31,  140,  265,  295,  359 
•Bernard  on  the  dilatation  of  the  arteries  of  the  eye  and  head,  as  a 

consequence  of  section  of  the  sympathetic  nerve  in  the  neck,  146 
Biffi  on  the  excitement  of  dilatation  of  the  pupil  by  irritating  the 

upper  segment  of  the  divided  sympathetic  in  the  neck.  146 
on  the  action  of  belladonna  on  the  pupil,  450 

Blear  eyes,  616 
Bleeding,  general,  in  ophthalmic  inflammation,  138 
Blennorrhea  of  derivative  lacrymal  organs,  701 
Blepharitis  scrofulosa,  615 
Blepharospasmus,  or  spasmodic  closure  o(  the  eyelids,  664 
Blood  effused  into  eye,  &c,  309,  741 

vessels,  arrangements  of,  in  ophthalmia?,  19 
Blows  on  eye,  739 
Bluish-white  ring  round  the  cornea,  22,  23,  214,  226,  242 
Borel  on  cataract,  550 

Bowman's  method  of  exploring  the  nasal  duct,  and  treating  obstruc- 
tion of  it,  716 

method  of  puncturing  detached  retina,  308 
Srachymetropia,  467 
Brain,  morbid  formations  in,  producing  aumorosis,  541,  543 
3rendel  on  the  sclerotic  protruberauce  of  the  fcetal  eye,  302 
Brewster  on  the  nature  of  ruuscre  volitantes,  514 

Brisseau's  opinion  respecting  cataract  aud  glaucoma,  550 
3rown-Sequard  on  constriction  of  the  arteries  of  the  eye  and  head, 

as  the  effect  of  galvanizing  the  sympathetic  above  the  section,  146 
Budge  on  the  movements  of  the  pupil,  447 
Buphthalmos,  297 
Burns  of  conjunctiva  and  cornea,  738 

eyelids,  757 
Bursting  of  eye,  from  blows,  753 

Malabar  bean,  83,  451,  453 
Fraser  on,  452 
Robertson  on,  452 
Van  Hasselt  on,  452 

Jalculus,  lacrymal,  724 
Meibomian,  671 

Jallosity,  scirrhoid,  of  eyelids,  676 
Jancer  of  eyeball,  322 

epithelial,  of  eyelids,  676 
soft,  of  eyeball,  323 

^anthi,  exploration  of,  11 
Danton  on  arcus  senilis,  24 

case  of  hydatid,  under  the  sclerotic  conjunctiva,  6S5 
Capsule,  aqueous,  imflammation  of,  116,  123,  214 

crystalline,  inflamed,  128,  230 
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Capsule,  crystalline,  injuries  of,  7-i  S 
Carljuncle  of  eyelids,  612 
Carie3  of  orbit,  632,  727 

os  unguis,  702 
Caruncula  lacrymalis  anil  semilunar  fold,  chronic  enlargement  of, 

6S9 
fungus  of,  6S9 
inflammation  of,  6S7,  6S8 

polypus  of,  689 scirrhus  of,  690 
Cataplasms  to  the  eyes,  warm,  77 
Cataracta  cum  zonula,  318 

cystica,  338,  750 
discoid,  348,  349 
lymphatica,  or  false  cataract,  337 
pyramidata,  3f>0 
traumatica,  129,  501,  748 
tremulaus  vel  natatilis,  338,  750 

Cataract,  337 
anterior  capsular,  349 
black,  341 
capsular,  349 
capsulo-lenticular,  351,  352 
causes  of,  33S,  339,  348,  350 
central,  351 
complications  of,  355 
congenital,  338,  412 
couching  of,  402 
cure  of,  by  absorption  or  dissolution,  354,  395,  413,  416 

operation,  354 
definition  of,  337 
depression  of,  402 
diabetic,  33S 
diagnosis  of,  340,  343,  344,  345,  348 
displacement  of,  402,  404,  408,  411 
division  of,  395,  396,  401,  402 
examination  of  cases  of,  32,  33,  334,  339 
extraction  of,  362,  388,  389,  390,  392,  394 
fibrinous,  or  false  cataract,  337 
firm,  or  hard,  340 
fluid,  349 
genera  and  causes  of,  337 
glasses,  416 
green,  552 
hard,  340 
history  of  pathology  of,  550 
lenticular,  339,  340,  347 
Morgagnian,  349 
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.  itaract,  operations  for,  354 
palliative  treatment  of,  352 
pigmentous,  337 
position  of  patient  in  operations  for,  359 
posterior  capsular,  351 
prognosis  in,  347,  349,  350,  364,  395,  404 
purulent,  or  false  cataract,  337 
questions  regarding  removal  of,  by  operation,  35 
reclination  of,  402 
sanguineous,  or  false  cataract,  337 
secondary,  414 
siliquose,  352 
soft,  347,  395 
spontaneous  displacement.of,  338,  749 
traumatic,  338 
treatment  of,  without  operation,  352 

ataracts  from  inflammation,  337,  350 
spurious,  337 
true,  337 

■atarrhal  ophthalmia,  105,  158 
latarrho-rheumatic  ophthalmia,  207 
satgut,  as  a  means  of  dilating  the  nasal  duct,  717 
iatroptrical  examination  of  the  crystalline  body,  33 
at' s  eye,  541 
autery,  potential,  application  of,  to  the  eye,  87 
ederschjold  on  the  origin  of  ophthalmia  neonatorum,  17(3 
ellular  membi-ane  of  orbit,  induration  of,  725 

infiltration  of,  729 
inflammation  of,  725 

'elsus's  operation  for  lagophthalmus,  626 
ierebral  congestion  causing  amaurosis,  543 
!halazion,  674 
ihemosis,  18,  91,  106,  164,  170,  172 

excision  and  incision  of  conjunctiva  in,  91 
white,  181 

iheselden's  operation  for  artificial  pupil,  425,  443 
.'hloroform  as  a  remedy  for  intolerance  of  light,  140 
Jholesterine  in  eye,  35 
!horoid,  non-malignant  tumours  of,  321 

wounds  of,  753 

Ihoroiditis,  57,  124,  231  _ 
ophthalmoscopic  manifestations  of,  125 
exudativa,  235 
serosa,  233 

Ihromatic  vision,  505 
'hrouic  inflammution,  99 
!hroopsy,  518 
Jicatrices,  eversion  of  lids  from,  625 
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Cicatrices  of  cornea,  1 1 9,  265 
Cilia,  exploration  of,  8,  9 

inversion  of,  655 

Coccius'  ophthalmoscope,  37 
Cold  applications  to  the  eyes,  76 

douche  bath,  76 
dry,  76 
lotions,  76 

Collyria,  7S 
Coloboma  iridis,  30,  4-1-1 

ophthalmoscopic  appearances  in,  442 
palpebral,  662 

Colour-blinduess,  527 
Coloured  vision,  505 
Colours,  accidental  or  complementary,  521,  522 

defective  perception  of,  527 
Common  sensibility,  impairment  or  loss  of,  62 
Complementary  colours,  521,  522 
Compound  ophthalmias,  203 
Concussion  of  retina,  a  cause  of  amaurosis,  739 
Congenital  amaurosis,  546 

night-blindness,  531 
Congenito-syphilitic  ophthalmia  neonatorum,  180 
Congestion,  in  inflammation!  97 — 103 
Conical  cornea,  292 
Conjugate  foci,  456 
Conjunctiva  arida,  261 

atrophy  of,  109 
chemosed,  excision  and  incision  of,  91 
cornea?,  inflammation  of,  115,  205 

cuticujar,  '-ill diffused  vascular  najvus  of,  10 
diseases  of,  680  . 
excision  and  incision  of,  in  chemosis  of,  91 
foreign  substances  adhering  to,  92,  94 

in  folds  of,  92 
oculo-palpebral  space  of,  92 

fungous  thickening  and  enlargement  of,  084 
granular,  10,  107,  258 
hydatids  in  cellular  tissue  under,  685 
inflammations  of,  101,  109,  156,  184 
injuries  of,  736 
polypus  of,  685 scarification  of,  90 
tumours  of,  685 
warts  of,  685 

Conjunctival  surface  of  eyelids,  exploration  of,  9 
Conjunctivitis  catarrhalis,  105,  15S 
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Conjunctivitis  contagiosa,  106,  163 
diphtlierica,  107,  180 
Egyptiaca,  106,  163 
erysipelatosa,  108,  183 
gonorrhoica,  172 
leucorrhoica,  176 
morbillosa,  251 
phlyctenulosa,  190 
pseudo-membranosa,  107,  180 
puro-inucosa,  105,  158,  174 
pustulosa,  101,  156 
scarlatinosa,  252 
scrofulosa,  190,  203 
variolosa,  252 

Contagious  ophthalmia,  163 
reproduction  of,  by  inoculation,  as  a  means 

of  treating  pannus,  16S,  261 
Contusion  of  cornea,  740 

edge  of  orbit,  739 
eyebrow  and  eyelids,  755 

Convulsions  of  eyeball,  604,  605 
eyelids,  5,  664 

Corectomia,  419,  424 
Joredialysis,  430 

Oorelysis,  Streatfeild's  operation  of,  279 
Coremorphosis,  417 
Coreplastice,  417 
Joretomia.  425 
Oornea,  abrasions  of,  742 

inflammation  from,  744 
abscess  of,  114,  262 
arthritic  ring  rouud,  22,  23,  214,  226,  242 
bluish-white  ring  round,  22,  23,  214,  226,  242 
burns  of,  737 
cicatrice  of,  119,  265 
conical,  292 
contusion  of,  740 
dimple  or  clear  facet  of,  119 
extraction  of  cataract  through,  362 — 394 
fistula  of,  387 
.foreign  substances  adhering  to,  92,  94 

imbedded  in,  741 
hernia  of,  117,  266 
incised  wounds  of,  742 
inflammation  of,  111—120,  189—202 
injuries  of,  741 
lining  membrane  of,  inflamed,  116,  214 
malformations  of,  277,  292,  296,  499 
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Cornea,  mortification  of,  11 S,  166 
non-malignant  tumours  of,  321,  6S4 
paracentesis  of,  149 
penetrating  wounds  of,  742 
prominent,  277 
punctured  wounds  of,  742 
rupture  of,  166,  167 
specks  or  opacities  of,  264 
ulcer  of,  from  debility,  263 
ulcers  of,  116,  263 
vascular,  11D,  260 
and  iris,  staphyloma  of,  268 
wounds  of,  741 

Corneitis  porenchymatosa,  197 
acute  or  erei  nitic  form,  197 
chronic  or  torpid  form,  201 
congenito-Byphilitic,  198 
rheumatica,  202 

Couching,  402 
Counter-irritation  in  diseases  of  the  eyes,  87 
Conrsserant  on  keeping  the  eyelids  closed  in  cuticular  conjunctiva, 262 

Cramer  on  the  increased  convexity  of  the  anterior  surface  of  the  lens 
in  adjustment  of  the  eye  for  near  objects,  458 

action  of  belladonna  on  the  pupil,  450 

Crampton's  operation  for  entropium,  653 
Cranium,  disease  of  membranes  or  bones  of,  producing  amaurosis, 

541,  543 
pressure  on  orbit  from  cavity  of,  728 

Critchett's  operation  of  iridodesis,  435 
Cunier's  case  of  hereditary  night-blindness,  532 
Crystalline  lens  and  capsule,  injuries  of,  748 

opacity  of,  337 
Crystallino-capsulitis,  12S,  230 
Cupping,  in  diseases  of  the  eyes,  139 
Cusco  on  condensation  and  shrinking  of  the  sclerotica  as  a  cause  of 

intra-ocular  pressure,  558 
Cuticular  conjunctiva,  109,  261 
Cylindrical  eye,  499 

lenses,  508 
Cyst,  echino-eoccus  in  orbit,  731 

in  connection  with  iris,  319 
Cysticercus  or  hydatid  in  anterior  chamber,  315 

eyelid,  675 
under  conjunctiva,  685 

retina,  59,  318 

Dacryocystitis  acuta,  699 
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acryocystitis  chronica,  701 
acryolites,  724 
alton  on  colour-blindness,  72,  527 
altouism,  72,  527 
ay-blindness,  533 
ebility,  amaurosis  with,  549 

emours'  case  of  a  barley -awn  in  the  punctum  lacrymale,  759 
epression  of  cataract,  402 

through  cornea,  408 
sclerotica,  404 

e  Euiter,  on  the  action  of  belladonna  on  the  pupil,  450 
escemet,  inflammation  of  membrane  of,  116,  123,  214 

esmarres'  eyelid-compressor  forceps  modified  by  Snellen,  658 
ichromatism  of  lens  in  glaucoma,  550 
igestive  organs,  amaurosis  from  disordered,  548 
ilatation  of  orbit  from  pressure,  728 

pupil,  artificial,  31,  140,  449 
imple,  or  clear  facet  of  cornea,  119 
iphtheria,  paresis  of  adjustment  in  consequence  of,  495 
iphtheritic  inflammation  of  the  conjunctiva,  108,  180 
.plopy,  576 

crossed,  578 
homonymous,  578 
with  one  eye,  504 

irection  of  the  eyeballs,  examination  of,  15 
isloeation  of  eyeball,  754 

lens,  749 
pupil,  238,  435,  748 

with  iridodesis,  435 
isplacement  of  cataract,  402,  404,  408,  411 

pupil,  238,  435,  748 
issolution  of  vitreous  body,  284 
istichiasis,  655 
istigmatism,  499 

cylindrical  lenses  for,  501 
istoma  in  crystalline,  319 
istortion  of  eyeball,  592 
ivision  of  cataract,  395,  396,  401,  402 

through  cornea,  401 
sclerotica,  396 

enlarged  vessels  in  sclerotic  conjunctiva,  91 
onders  on  hypermetropia  as  a  cause  of  convergent  strabismus,  15, 

595 
myopia  as  a  cause  of  divergent  strabismus,  15,  602 
the  action  of  atropia  on  adjustment  of  the  eyo  for  dis 

tant  objects,  403,  464,  460 
emmetropia  and  ametropia,  466 
hypermetropia,  409,  484 
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Dondors  on  myopia,  467,  471 
stenopreic  apparatus,  70 
paresis  of  adjustment,  495 

Double  vision  from  want  of  correspondence,  in  muscles  of  eyeball, 
576 

with  one  eye,  504 
two  eyes,  576 

when  natural,  572 
a-osscd,  578 
homonymous,  578 

Drops  for  the  eyes,  S3 
Dropsy  of  aqueous  chambers,  277 

eye,  296 vitreous  body,  280,  29S 
sub-retinal,  303 

Dry  cold  to  the  eyes,  76 
warmth,  77 

Dryness  of  eye,  109,  261,  691 
Duct,  nasal,  injuries  of,  759 

obliteration  of,  717 
clist  ruction  of,  711,  71  7 

Ducts,  lacrymal,  injuries  of,  654,  711,  758 
Dupuytren's  tube  for  the  nasal  duct,  720 
Dura  mater,  and  cranium,  disease  of,  producing  amaurosis,  541,  543 

Eble  on  so-called  Egyptian  ophthalmia,  167 
Eechyinosis  of  eyelids,  6,  755 

under  conjunctiva,  18,  106,  309,  755 
Echino-coccus  cyst  in  orbit,  731 
Ectrupium,  4,  621 

Adams'  operation  for,  624 
sarcomatosum,  622 

Effusion  of  blood  into  eye,  309,  741,  755 
Egyptian  ophthalmia,  163 

prevention  of  the  spread  of,  171 
reproduction  of,  by  inoculation,  as  a  means  of 

treating  pannus,  168 
Emetics  in  ophthalmic  inflammation,  140 

scrofulous  ophthalmia,  190,  203,  216 
Emmetropia,  465 
Emmetropic  eye  under  the  ophthalmoscope,  40 
Emphysema  of  eyelids,  7,  759 

subconjunctival,  19 
Encanthis  benigna,  689 

intlammatoria,  687 
maligna,  690 

Encysted  tumour  in  connection  with  the  iris  and  aqueous  chambers, 
319 
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icysted  tumours  in  orbit,  731 
eyelids  and  eyebrows,  673,  675 

.darged  vessels  in  sclerotic  conjunctiva,  division  of,  91 

.dargement  of  lacrymal  gland,  694 
dargements  of  eyeball,  292 
tttozoa  in  eyes,  315,  675,  685 
:itropium,  649 
racleation  of  the  eyeball,  286 
neanthus,  667 
jiphora,  692 
nthelioma  of  eyelids,  676 

•ect-image,  ophthalmoscopic  exploration,  38 
•uptions,  syphilitic,  affecting  eyelids,  619 
;-ysipelas  of  eyelids,  6,  610 
•ysipelatous  ophthalmia,  108,  183 
•'acuation  of  aqueous  humour,  149 
version  of  eyelids,  4,  621 

lacrymal  papilla?  and  puucta,708 
nilsion  of  eyeball,  754 

eyelashes,  92 
lamination  of  the  eyes,  objective,  1 

ophthalmoscopic,  35,  48,  52 
subjective,  61 

direction  and  movements  of  the  eyeballs,  15 
front  and  interior  of  the  eyeball,  16,  25,  26 
state  of  pupil,  26,  31,  32 

catoptrical,  of  crystalline  body,  33 
icavation  of  optic  papilla  in  glaucoma,  54,  554 
scision,  artificial  pupil  by,  419,  424 

of  chemosed  conjunctiva,  91 
eyeball,  286 

xcoriation,  eversion  of  eyelids  from,  622 
screscence  of  iris,  fungous,  321 
xophtbalmia,  728 
xophthalmos,  728 

anemic,  729 
xostosis  of  orbit,  728 
xploration  of  the  angles  of  eye  and  lacrymal  organs,  11 

conjunctival  surface  of  eyelids  and  palpebral  si- 
nuses, 9 

eyes,  in  order  to  a  diagnosis,  1 
objective,  1 
subjective,  61 

eyebrows  and  orbital  margins,  3 
eyelids,  tarsal  border,  cilia  and  Meibomian  aper- 

tures, 4 
fundus  of  the  eye  under  water,  46 

xtirpation  of  eyeball,  334 
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Extirpation  of  eyelids,  078 
lacrymal  gland,  694 
orbital  tumours,  730 

partial,  of  orbital  tumours,  731 
Extraction  of  cataract,  302,  394 

through  sclerotica,  394 
puncture-section  of  cornea,  389 with  iridectomy,  394 

semicircular  section  of  cornea,  362 
with  iridectomy,  388 

Exudation  in  inflammation,  97 
Exuded  matter  in  inflammation,  97 — 130,  134 
Eye,  adaptation  of  artificial,  2S9 

apoplexy  of,  310 
blows  on,  548,  739 
cylindrical,  05,  499 
dropsy  of,  296 
gunshot  wounds  of,  740 
modes  of  fixing,  during  operations,  301.  308,  599 
pressure  on,  541,  543,  549,  728 
sanguineous  effusion  into,  309,  741 

Eyes,  sensations  of  the  two,  correspondence  between,  565 
loss  of  correspondence  between,  576 

Eyeball,  abscission  of  anterior  segment  of,  284 
atrophy  of,  2S3 
bursting  of,  753 
cancer  of,  322,  323 
convulsions  of,  004,  605 
dislocated,  754 
enlargements  of,  292 
evulsion  of,  754 
excision  of,  2S6 
extirpation  of,  334 
fungus  hreraatodes  of,  323 
hydatids  in,  315 
immovable  distortion  of,  592 
inflammatory  diseases  of,  100,  155 
injuries  of,  730,  739 
non-malignant  tumours  of,  321 
malignant  affections  of,  322,  323,  331 
melanosis  of,  331 
oscillation  of,  005 
scirrhus  of,  322 
shrunk  state  of,  from  evacuation  of  humours,  2S4 
spongoid  or  medullary  tumour  of,  323 
tumours  within,  3*21 

Eyeballs,  movements  of  the  two,  correspondence  in,  572 
loss  of  correspondence  in,  592 
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febrow,  injuries  of,  4,  739,  755 
tumours  in,  671 
wounds  of,  739,  755 

pebrows  and  orbital  margins,  exploration  of,  3 
ye-drops,  81,  82,  83 
felasbes,  exploration  of,  4,  8 

false,  8,  655 
inversion  of,  655 

felid,  lower,  capable  of  being  drawn  up  over  the  front  of  the  eye- 
ball, 5 

retraction  of,  4,  660 
upper,  falling  down  of,  6,  665 

^elids,  albuminous  tumour  of,  673 
aneurism  by  anastomosis  of,  676 
burns  and  scalds  of,  4,  757 
callosity,  scirrhoid  of,  676 
cancer  of,  676 
carbuncle  of,  612 
contusion  and  ecchymosis  of,  755 
convulsion  of,  5,  664  , 
emphysema  of,  7,  759 
encysted  tumours  in,  675 
epithelial  cancer  of,  676 
erysipelatous  inflammation  of,  610 
eversion  of,  621 
exploration  of,  4 
extirpation  of,  678 
fibrinous  tumour  of,  674 
hydatids  in,  675 
inflammation  of  edges  of,  613 — 615,  618 
injuries  of,  755 
inversion  of,  649 
malignant  pustule  of,  612 
melanosis  of,  678 
milium  of,  673 
najvus  maternus  of,  676 
neuralgia  of,  605 
cedema  of,  7 
palsy  of,  660,  665 
phlegmonous  inflammation  of,  609 
phlyctenula  of,  071,  072 
poisoned  wounds  of,  757 
porrigo  larval  is  affecting,  7 
retraction  of,  060 
scirrhoid  callosity  of,  670 
soirrhus  of,  676 
spasm  of,  5,  004 
sycosis  of  edge  of,  672 
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Eyelids,  syphilitic  ulceration  of,  619 
eruptions  affecting,  619 

tarsal  or  fibrinous  tumour  of,  674 
thick-walled  encysted  tumour  of,  673 
tumours  in,  671 
twitching  or  quivering  of,  5,  664 
variolous  inflammation  of,  612 
warts  on,  672 
wounds  of,  755 

Eye-powders,  86 
Eye-salves,  84 
Eye-waters,  79 — 81 

Farsightedness,  63,  466,  489 
Fifth  nerve,  affection  of  eye  from  disease  of,  606 

aneesthesia  of  parts  supplied  by,  606 
injuries  of  branches  of,  739 
irritation  of,  producing  amaurosis,  548 
neuralgia  of,  G05 

Filaria  in  crystalline,  319 
Medinensis  under  conjunctiva,  686 

Fistula  of  cornea,  387,  744 
laorymal  sac,  707 

spurious,  13,  697,  704 
true  lacrymal,  694 

Fixed  inuscic,  533 
Foci,  conjugate,  456 
Focus,  principal  of  a  lens,  455 
Fomentations  to  the  eyes,  warm,  77 
Foramen  ceutrale  under  the  ophthalmoscope,  52 
Foreign  bodies  in  aqueous  chambers,  746 

in  oculo- palpebral  space  of  conjunctiva,  92,  736 
body  in  orbit,  760 
substances  adhering  to  conjunctiva,  92 

imbedded  in  cornea,  741 
Foucher  on  the  occurrence  of  diphtheritic  ophthalmia  in  the  Hopital 

des  Enfauts  of  Paris,  182 

tannin  as  an  application  to  the  eye  in  pustular  oph- thalmia, 157 
Fractured  cranium  with  depression,  producing  amaurosis,  543 
Fractures  of  edge  of  orbit,  4 

France's  method  of  steadying  the  eye  with  forceps  during  the  section of  the  cornea  in  extraction,  368 
Fraser  on  Calabar  bean,  452 

Fricke's  operation  of  transplanting  the  skin  according  to  the  Indian 
method  for  supplying  a  defect  of  the  eyelids,  634 

Front  of  the  eyeball,  abscission  of,  2S4 
examination  of,  16 
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■'ronta!  sinus,  diseases  of,  produce  amaurosis,  541 
pressure  on  orbit  from,  728,  735 

■fundus  of  the  eye  as  seen  on  dissection,  47 
under  the  ophthalmoscope,  4S — 52 

■  fungus  hajmatodes  in  the  orbit,  734 
of  brain,  325 

eyeball,  323 
optic  nerve,  325 

of  antrum,  728,  735 
caruncula  lacrymalis,  6S9 
conjunctiva,  684 
iris,  321 

iJalen  on  glaucoma  and  hypochyma,  550 
jJelatine  as  a  vehicle  for  the  application  of  atropia  and  Calabar 

bean,  83 
iTeroutoxon,  23,  3C3 

iiibson'smode  of  extracting  soft  cataract  through  a  small  section,  390 
modified  by  Travers,  391 

operation  of  lateral  iridectomy,  420 
iiiraud-Teulon  on  spectacles,  509 
3irland,  lacrymal,  encysted  tumour  in,  694 

enlargement  or  scirrhus  of,  694 
extirpation  of,  694 
inflammation  and  suppuration  of,  693 
injuries  of,  694,  758 

SB-lands  of  cilia,  inflammation  of,  613 
iflanduhe  congregate  or  lower  mass  of  lacrymal  gland,  injuries  of, 

654,  758 
inflammation  of,  693 

jilasses,  concave,  507 
convex,  507 
for  cataract  patients,  416 

longsightedness,  507 
shortsightedness,  507 

prismatic,  508 
spectacle,  convex  and  concave,  507 

Giraud-Teulou  on,  509 
EHaucoma,  34,  550 

acute,  244,  553 
diehromatism  of  lens,  in,  550 
dissections  of  eyes  in  state  of,  551 
excavation  of  optic  papilla  in,  54,  554 
its  diagnosis  from  cataract,  345 
simple,  551 
treatment  of  by  iridectomy,  553 
with  amaurosis,  552 — 553 
with  cataract,  552 — 553 
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Glycerine,  79 
Gonorrhoea!  conjunctivitis,  172 

iritis,  220 
ophthalmia,  172,  173 

Graefe  on  the  passage  of  solution  of  atropia  into  the  aqueous 
humour  by  diffusion,  419 

Graefe's  application  of  iridectomy  to  treatment  of  glaucoma,  553 cases  of  hydatid  in  the  eye,  318 
method  of  puncturing  detached  retina,  308 

Granular  conjunctiva,  10,  107,  258 
Gummatous  enlargement  of  the  teudo-oculi,  706 
Gunshot  wounds  of  the  eye,  710 
Gutta  opaca,  534 

sereua,  534 

rJmmophthalmus,  309 
Half-vision,  528,  530,  535 
Hannover  on  cataracta  scintillans,  35 
Harrison  on  the  cndermic  exhibition  of  mercury  to  infants,  226 
Hays  on  the  valerianate  of  zinc  in  blepharospasm,  005 
Healing  process,  nature  of,  98 
Belmholtz  en  the  increased  convexity  of  the  anterior  surface  of  the 

lens  in  adjustment  of  the  eye  for  near  sight,  458 
Helmholtz's  original  ophthalmoscope,  46 
Hemeralopia,  530 
Hemiorania,  605 
Hemiopy,  52S,  530,  535 
Hernia  of  cornea,  117,  266 

choroid,  280 
iris,  120,  267 
lacrymal  sac,  701 

Hill,  Berkeley,  his  case  of  inoculation  from  secondary  sores,  621 

Himly's  operation  for  artificial  pupil,  435 
Hippocrates  on  glaucoma,  550 
Hordeolum,  618 
Huut's  operation  for  traumatic  ptosis,  666 
Hunter's  method  of  destroying  the  roots  of  misdirected  eyelashes  by 

inoculation  with  tartar  emetic,  657 
Hutchinson  on  amaurosis  from  over  use  of  tobacco,  544 

congenital  syphilis  as  a  cause  of  corneitis,  198 
vertically  notched  permanent  upper  incisor  teeth  in 

persons  affected  with  corneitis  from  congenital 
syphilis,  198 

Hyaloid  membrane,  dissolved,  130,  2S2 
opacities  of,  00,  130 

Hyaloiditis,  129 
Hydatids  in  eyeball,  315 

eyelids,  075 
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Hydatids  in  orbit,  731 
vitreous,  body,  318 

under  conjunctiva,  685 
retina,  59,  318 

Hydrocephalus,  amaurosis  from,  541,  514 
Hydropbtbalmia,  277,  296 
Hydrops  ot  lacrymal  sac,  705 
Hyperesthesia,  ocular,  (jl,  005 
Hyperkeratosis,  292 
Hypermetropia,  63,  4S4 

a  cause  of  strabismus  convergens,  595 
Hypermetropic  eye  under  the  ophthalmoscope,  40 
Hyperostosis  of  orbit,  728 
!3ypocbyma,  550 
Hypopyon,  275 

Uusions,  spectral,  518,  523 
ncision,  artificial  pupil  by,  425,  430 

of  chemosed  conjunctiva,  91 
through  cornea,  artificial  pupil  by,  42S 

sclerotica,  artificial  pupil  by,  425 
.nfants,  new-born,  purulent  ophthalmia  of,  174 

congenito-syphilitic  ophthalmia  of,  180 
nfiltration  of  orbital  cellular  membrane,  729 
nflammation,  distinction  of,  into  acute  and  chronic,  99 

in  general,  97 
ofacpaeous  capsule,  214 

bones  of  orbit,  727 
caruucula  lacryinalis,  6S7,  688 
choroid,  57,  124,  231 
conjunctiva,  101,  109,  156,  1S4 
cornea,  111,  120,  189,  202 
crystalline  lens  and  capsule,  128,  230 
derivative  lacrymal  organs,  acute,  699 chronic,  701 

edges  of  eyelids,  613,  615,  618 
eyelids,  erysipelatous,  6,  610 

phlegmonous,  6,  609 
hyaloid  membrane,  129 
internal  optic  apparatus,  a  cause  of  amaurosis 

538,  540,  547 
iris,  121,  216 
lacrymal  gland,  693 
Meibomian  follicles,  619 
the  sclerotica  and  tendinous  insertions  of  the  recti 

muscles,  187 
ophthalmic,  97 

in  general,  100 
3  |  2 

J 
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Inflammation  of  orbital  cellular  membrane,  725 
periosteum  of  orbit,  727 
retina,  55,  124,  231 
semilunar  membrane,  GS7 

proper,  97 
terminations  or  events  of,  98 
varieties  of,  99 

Inflammations  of  eye  from  injuries,  256 
eyeball,  155 

Inflammatory  process,  phenomena  attending  the  first  step  of,  97 
Injections  of  lacrymal  passages,  80,  703,  705,  706,  719 
Injuries  of  branches  of  fifth  nerve,  739 

conjunctiva,  736 
cornea,  741 
crystalline  lens  and  capsule,  748 
eyeball,  736,  739 
eyebrow  and  eyelids,  755 
head,  amaurosis  from,  543,  739 
iris,  748 
lacrymal  canals,  759 

glands  and  ducts,  758 
sac,  759 

muscles  of  eyeball,  760 
nasal  duct,  759 
orbit,  739,  760 
orbital  cellular  membrane,  760 

Inoculation  to  reproduce  contagious  ophthalmia,  as  a  means  of 
curing  panuus,  168,  261 

Insensibility  to  certain  colours,  527 
Interior  of  eyeball,  examination  of,  26,  32 

by  oblique  illumination,  25 
ophthalmoscope,  35 — 60 

Intolerance  of  light,  2,  62,  131 
Intoxication  producing  amaurosis,  548 
Inversion  of  eyelashes,  655 

eyelids,  649 
Inverted  image,  ophthalmoscopic  exploration,  40 
Iridauxesis,  27,  279 
Iridectomy,  151,  419 

treatment  of  glaucoma  by,  553 
Irideetomedialysis,  434 
Irideremia  congenita,  31,  439 
Irido-desis,  435 
Irido-dialysis,  430 
Iridoncosis,  27,  279 
Irido-periphaltitis,  230 
Iridosohisma,  30,  441 
Iridotomy,  425 
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Iris,  abscess  of,  123,  222 
abscission  of,  434 
accidental  separation  of,  from  ciliary  body,  30,  748 
action  of  belladonna  and  Calabar  bean  on,  83,  140,  449,  451 
congenital  absence  of,  31,  150,  439 

fissure  of,  30,  441 
imperforation  of,  30,  443 

cysts  connected  with  the,  319 
fungous  excrescence  of,  321 
hernia  of,  120,  267 
inflammation  of,  121,  216 
injuries  of,  748 
its  motions  effected  through  third  nerve  and  sympathetic,  446 
non-malignant  tumours  of,  321 
paralysis  of,  446,  447,  448 
preternatural  states  of,  439 — 443,  453 
prolapsus  of,  120,  267,  743 
staphyloma  of,  120,  270,  279 
tremulous,  282 

iritis,  121,  216 
after  typhus  fever,  254 
arthritica,  226 
gonorrhoica,  220 
in  infants  hereditarily  affected  with  syphilis,  225 
rheumatica,  217 
scrofulosa,  216 
sympathetica,  165 
syphilitica,  222 
traumatica,  25 
with  amaurosis  after  typhus  fever,  254 

irradiation  of  sensations,  525 
irritation  of  fifth  nerve,  amaurosis  from,  548 

Tacob  ou  white  deposits  from  lead  lotions,  on  ulcers  of  the  cornea, 
264 

Jaeger  on  the  morbid  anatomy  of  conical  cornea,  293 

Jaeger's  keratome,  152,  390,  420 
Fago  on  entoptics,  511 

Fanin's  ointment,  85 
operation  for  artificial  pupil,  428 

Julliard  on  excision  of  a  strip  of  conjunctiva  all  round  the  cornea 
in  blennorrhagic  ophthalmia,  92 

Fiingken's  operation  for  obliteration  of  the  lacrymal  canalicules,  711 

Keratitis,  see  Corneitis 
Keratouyxis,  403 
Klemmer  on  iridauxesis,  280 
Krecke  on  prismatic  glasses,  509 
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Kyklitis,  155,  229 

Lacorche  on  amaurosis  in  albuminuria,  544 
Lacrymal  calculus,  724 

canals,  injuries  of,  759 
mucocele  of,  706 
obstruction  of,  710 
obliteration  of,  711 

caruncle  and  semilunar  fold,  chronic  enlargement  of,  6S9 
polypous  and    fungous  ex 

cresceuces  of,  GSy 
cancer  of,  690 

fistula,  true,  694 
glands  and  ducts,  injuries  of,  75S 

enlargement  or  scirrhus  of,  (i!>l 
encysted  tumour  in,  694 
extirpation  of  tumours  in  or  of,  694 
inflammation  and  suppuration  of,  693 

organs,  acute  inflammation  of  derivative,  6!)9 
catarrhal  inflammation  of,  698 
chronic  inflammation  of  derivative,  701 
diseases  of  derivative,  696 

secreting,  691 
exploration  of,  11,  707,  711,  et  seq. 

papillae  and  puncta,  eversion  of,  709 
passages,  phlegmonoid  erysipelas,  in  the  course  of  inflam 

■nation  of,  703 
puncta  and  canaliculi,  exploration  of,  707 
puncta,  contraction  of,  708,  709 

imperforate,  711 
relaxation  of,  708 

sac,  abscess  of,  699 — 702 
abscess  in  the  region  over,  697 
atony  of,  704 
blennorrhcea  of,  701 
dropsy  of,  705 
fistula  of,  707 
hernia  of,  704 
injuries  of,  759 
mucocele  of,  705 
polypus  of,  717 
relaxation  of,  704 
spurious  fistula  of,  13,  697,  704 

secretion,  disordered  states  of,  691 
suppression  of,  691 

xeroma,  691 
Lacrymation,  disordered,  691 
Lactation,  prolonged,  a  cause  of  amaurosis,  549 
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iacus  lacrymalis,  11 
lagophthalnios,  (560 

Author's  operation  for,  662 
Celsus'  operation  for,  626 

langenbeok  on  increased  convexity  of  the  anterior  surface  of  the 
lens  in  adjustment  of  the  eye  for  near  sight,  458 

iapis  divinus,  81 

iawrence's  case  of  lacrymal  sac  burst  by  a  blow,  759 
leeches,  application  of,  to  the  eyes,  88 
iens  and  capsule,  injuries  of,  748 

dichromatic,  in  glaucoma,  550 
dislocation  of,  749 
opacity  of,  337 
principal  focus  of  a,  455 

lenses,  cylindrical,  508 
of  the  eye,  inflammation  of,  128 

,entitis,  128 
ieucoma,  119,  193 
leucorrhceal  ophthalmia,  176 
lebreich  on  the  ophthalmoscopical  appearances  in  coloboma  iridis, 
442 

iiebreich's  ophthalmoscopical  observations  on  hoemopkthalmus,  311 
ophthalmoscope,  45 
Atlas  der  Ophthalmoscopic,  52 

ligature,  treatment  of  nasvus  inaternus  by,  676 
ight,  amaurosis  from  intense,  542,  548 

intolerance  of,  2,  17,  62,  131 
lime,  effects  of,  thrown  into  eye,  95,  737 
lippitudo,  616 

iogan's  case  of  hydatid  in  the  eye,  315 
longsightedness,  489 
iupus,  677 
iuscitas,  16,  592 

Iackenzie  on  amaurosis  from  over  use  of  tobacco,  544 
oxaluria,  545 

lateral  or  oblique  illumination  for  exploring  the 
anterior  segment  of  the  eye,  25 

the  altered  state  of  the  lens  in  glaucoma,  550 
catoptrical  examination  of  the  crystalline  body,  33 
effects  of  sulphuric  acid  thrown  into  the  eye,  738 
nature  of  muscte  volitantes,  514 
use  of  arsenic  in  chronic  sclerotico-choioiditis,  147 
use  of  quinine  in  scrofulous  ophthalmia,  147 

use  of  Simpson's  sulphate  of  zinc  paste  as  an 
escharotio  in  a  case  of  cancer  of  the  eyelid,  678 

vascularity  in  inflammation  of  the  anterior  wall 
of  the  capsule,  231 
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Mackenzie  on  tlie  vision  of  objects  in  and  on  the  eyes,  511 
post-febrile  ophthalmitis,  255 

Mackenzie's  cases  of  hydatid  in  the  eye,  316 
Macula  lutea  under  the  ophthalmoscope,  52 
Madarosis,  S,  616 
Manifold  vision  with  one  eye,  504 
Masturbation,  a  cause  of  amaurosis,  549 
Maunoir's  operation  for  artificial  pupil,  428 
Maxillary  sinus,  matter  and  tumours  in,  728,  735 

pressure  on  orbit  from,  728,  735 
Measles,  ophthalmia  from,  251 
Medullary  tumour  of  eyeball,  323 
Meibomian  apertures,  exploration  of,  4 

obliteration  of,  016 
obstruction  of,  9,  671 

concretions,  671 
glands,  abscess  of,  619 

enlargement  and  induration  of,  672 
Melanosis  in  orbit,  731 

of  conjunctiva,  678 
eyeball,  331 
eyelids,  678 

Menses  suppressed,  a  cause  of  amaurosis,  312,  54S 
Mercury  in  diseases  of  the  eye,  139  ■ 
Meyerstein's  ophthalmoscope,  37 
Middlemore  on  the  pathological  anatomy  of  conical  cornea,  293 

Middlemore's  application  of  Adams'  operation  of  dislocating  the 
pupil  to  the  treatment  of  conical  cornea,  296 

Milium,  673 
Molluscum  of  eyelids,  673 
Monostoma  in  crystalline,  319 
Mooren  on  iridectomy  as  a  preliminary  to  the  operation  of  extrac- 

tion of  the  cataract,  389 
Morbillous  ophthalmia,  251 
Movements  of  the  eyeballs,  exploration  of,  15,  579 
Mucocele  of  lacrymal  sac,  705 

canalicules,  706 
Muco  laeryinal  muscse,  517 
Mailer's  case  of  photopsy  from  a  blow  on  the  eye,  519 
Muscte  fixed,  533 

muco-lacrymal,  517 
volitantes,  511 

Muscles  of  eyeball,  action  of,  572 — 576 
correspondence  in  the  action  of,  572 
loss  of  correspondence  in  the  action  of,  565 
injuries  of,  700 
palsy  of,  579 
section  of,  in  strabismus,  398,  604 
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793 Mydriasis,  69,  454 
Mydriatics,  action  of,  on  the  pupil,  449 
Myocephalon,  120 
Myopia,  62,  471 

a  cause  of  strabismus  divergens,  602 
Myopic  eye  under  the  ophthalmoscope,  40,  475 
IMyosis,  453 
Myotics,  action  of,  on  the  pupil,  451 
Myotomy,  ocular,  iu  strabismus,  59S,  604 

v'Naevus  maternus  of  conjunctiva,  10 eyelids,  676 
Wasal  duct,  exploration  of,  711 

injuries  of,  759 
obliteration  of,  723 
obstruction  of,  711,  717,  722 
treatment  of  obstructiou  of,  through  an  external  opening 

in  the  sac,  717 
treatment  of,  through  a  slit  up  canalicule,  722 

i Nearsightedness,  62,  471 
Nebula,  264 
i Necrosis  of  orbit,  727 
>Nerve  of  the  fifth  pair,  affections  of,  605 

affection  of  eye  from  disease  of,  606 
Neuralgia  of  fifth  nerve,  605 
'.Neuritis  optici,  127,  236 
"New  vessels,  development  of,  in  inflammation  of  cornea,  113,  114, 115, 116,  191, 

197,  214 
of  iris,  122 
of  crystalline  capsule, 

128,  230 

Nicolai's  case- of  phantasms,  524 
Nictitation,  morbid,  5,  664 
Night- blindness,  530 

congenital,  531 
titrate  of  silver,  application  of,  as  a  caustic,  87 

drops  and  salve,  83,  So 
stains  conjunctiva,  18,  82 

Nitre  in  ophthalmic  inflammation,  140 
Nostril,  pressure  from,  on  orbit,  728,  735 
Nunueley  on  traumatic  orbital  aneurisms,  735 
Nyctalopia,  530,  531 
Nystagmus,  16,  605 

Objective  exploration  of  the  eyes,  1 
Jbliteration  of  pupil,  122,  279 
Destruction  of  lacrymal  canals,  710 
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Obstruction  of  Meibomian  apertures,  9,  671 
nasal  duct,  711,  717,  722 
puneta  lacrymalia,  70S  —709 

Ocular  myotomy  in  strabismus,  59S,  604 
spectra,  511,  518 

Oculi,  speculum,  35 
Oonlo-palpobral  space  of  conjunctiva,  foreign  bodies  in,  92 
(Edema  of  eyelids,  7 

subconjunctival,  18 
O'Fcrrall's  operation  of  excising  the  eyeball,  286 Onyx,  114,  262 
Opacities  of  cornea,  264 

hyaloid,  60,  130 
Opacity  of  crystalline  capsule,  337,  349 

lens,  337,  339 
Operation  for  ankyloblepharon,  669 

cataract,  choice  of  an,  415 
in  infants,  412 

symblepharon,  670 
Operations  for  artificial  pupil,  417 

compound,  437,  439 
cataract,  general  account  of,  354 

position  of  patient  during,  359 
indications  and  contra-inditations  for,  363 

395,  403 
general  observations  and  questions  regard- 

ing, 355 
eversion  of  eyelids,  622,  632 
inversion  of  eyelashes,  655 

eyelids,  650—652 lagophthalmus,  662 
the  relief  of  intraocular  distensiou  and  congestion,  149 

of  transplanting  skin  as  a  means  of  supplying  a  defi- 
ciency of  the  eyelids,  633 

according  to  the  Indian  method,  633 
Italian  or  Taliacotian 

method,  634 
Ophthalmia,  arthritic,  226,  241 

bellica,  163 
catarrhal,  105,  158 
catarrho-rheumatic,  207 
contagious,  163 
diphtheritic,  180 
Egyptian,  163 
epidemic,  160,  163 
erysipelatous,  108,  183 
exanthematous,  251 — 252 
externa,  156 



INDEX. 
795 

jbhthalmia  gonorrhoica,  172,  173,  220 
interna,  210,  231 

anterior,  210 
arthritic,  226 
rheumatic,  217,  220 
scrofulous,  216 
syphilitic,  222,  225 

posterior,  231 
with  serous  effusion,  233 
with  plastic  exudation,  235 
arthritic,  241 
scrofulous,  237 

syphilitic,  239 
leucorrhoica,  176 
mercurial,  21 S 
niorbillosa,  251 
neonatorum,  174 

congenito-syphilitic,  180 
of  new-born  children,  174 
phlyctenulosa,  190 
pseudo-membraneous,  ISO 
puromucous,  150 — 174 
purulenta  gravior,  1 63 

mitior,  150 
of  iufants,  174 

pustulosa,  101,  156 
rheumatica,  1S5 
scarlatinosa,  252 
scrofulous,  190 

posterior  internal,  237 
scrofulo-catarrhal,  203 
sympathetic,  256 
syphilitic,  anterior  internal,  222,  225 

pjosterior  internal,  239 
tarsi,  613 
variolosa,  252,  612 

phthalmia?,  100,  155 
arrangements  of  blood-vessels  in,  19,  103 
classification  of,  153 
compound  external,  203 
diseases  consequent  to,  258 
traumatic,  256 

phthalmic  artery,  aneurism  of,  735 
inflammation,  causes  of,  135 

general  treatment  of,  byantiphlogistics,  138 
tonics  and  altera- ratives,  147 

in  general,  97 
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Ophthalmic  inflammation,  kinds  of  pain  in,  61,  130 
local  treatment  of,  by  antiphlogistic  and 

soothing  remedies,  147 
irritating  applica- 

tions, 148 
remedies  for,  76 
treatment  of,  137 

Ophthalmitis  phlcbitica,  255 
phlegmonous,  247 
postfebrile,  254 
puerperal,  255 
sympathetic,  256 
traumatic,  256 

( >phthalmo-blennorrhcea,  163 
Ophthalmoscope,  35 
Ophthalmoscopy,  1 
Optic  nerves,  morbid  conditions  of,  producing  amaurosis,  542, 

543 
semi-decussatiou  of,  629 

papilla,  50 excavation  of,  54,  554 
Orbicularis  palpebrarum,  palsy  of,  660 
Orbit,  abscess  of,  725 

absorption  of,  from  pressure,  728,  735 
caries  of,  632,  662,  727 
contusions  of  edge  of,  3,  4,  739 
dilatation  of,  from  pressure,  728,  735 
diseases  of,  725 
exostosis  of,  728 
fractures  of  edge  of,  4 
fungus  haimatodes  in,  734 
hydatids  in,  731 
hyperostosis  of,  728 
injuries  of,  760 
melanosis  in,  734 
necrosis  of,  727 
osteo-sarcoma  of,  728 
ostitis  of,  727 
penetrating  wounds  of,  760 
periostitis  of,  727 
periostosis  of,  728 
pressure  on,  from  cavity  of  cranium,  72S 

frontal  sinus,  72S,  735 
maxillary  sinus,  728,  735 
nostril,  728,  735 
sphenoid  sinus,  728 
within  orbit,  728 

tumours  in,  728 



INDEX. 797 

bital  aneurisms,  735 
cellular  membrane,  induration  of,  725,  734 

infiltration  of,  729 
inflammation,  erysipelatous,  of,  726 
inflammation,  phlegmonous,  of,  725 
injuries  of,  760 
scirrb.ua  of,  734 

cillation  of  eyeball,  16,  605 
teo-sarcoma  of  orbit,  728 
.titis  of  orbit,  727 
:  unguis,  caries  of,  702 
'er-refraction,  472 
/er-sightedness,  63,  484 

iin,  kinds  of,  in  ophthalmise,  61,  130 
ilpebral  sinuses,  exploration  of,  9 
dsy  of  abductor,  or  external  rectus  oculi,  587 

levator  palpebrse  superioris,  6,  580,  665 
muscles  of  eyeball,  579 — 590 

face,  6,  660 
muscles  supplied  by  portio  dura,  6,  660 

third  nerve,  579 
orbicularis  palpebrarum,  6,  660 
superior  oblique,  586 
upper  eyelid,  6,  580,  665 

from  wounds,  665 
annus,  260 

treatment  of,  by  reproducing  the  purulent  inflammation  by 
inoculation,  168,  261 

anophthalmias,  246 
ipilla  optica,  50,  53 

excavation  of,  54,  554 
apillse  and  puncta,  lacryinal,  shrunk  s&d  contracted,  708 

everted,  shrunk  and  contracted,  709 
aracentesis  cornea:,  149 
aralysis  of  adjustment,  494 

of  iris,  446,  447,  448 
of  muscles  of  eye,  579,  58G,  587 

aresis  of  the  adjusting  apparatus,  495,  498 
aul  of  Egina  on  glaucoma  and  hypochyma,  550 
riorbitis,  727 
eriostitis  of  orbit,  727 
eriostosis  of  orbit,  728 
erspiration,  suppressed,  causes  amaurosis,  548 

etit's  method  of  exploring  the  nasal  duct,  and  treating  obstruc- 
tion of  it,  716,  717 

hantasms,  75,  523 
himosis  palpebrarum,  668,  670  . 
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Phlebitic  ophthalmitis,  2.15 
Phlegmon,  ocular,  246 

subconjunctival,  19 
Phlegmonous  inflammation  of  eyelids,  609 
Phlyctenula  of  eyelids,  672 
Phlyctenular  ophthalmia,  190 
Phospheues,  73 
Photophobia,  2,  17,  62,  131 
Photopsy,  71,  51 S 
Phtheiriasis,  678 
Phthisis  oculi,  283 
Pinguecula,  0S1 
Piringer  on  inoculation  of  the  eye  with  blennorrhceal  matter  for 

the  cure  of  pannus,  &e.,  168,  261 
Pituitary  gland  enlarged  producing  amaurosis,  544 
Poisoning,  amaurosis  from,  5-14 
Polyopy,  71,  504 

uniocular,  504 
Polypous  excrescence  of  lacrymal  caruncle  and  semilunar  fold, 6S9 

Polypus  of  lacrymal  sac,  717 
of  conjunctiva,  684 
in  frontal  sinus,  728,  735 

maxillary  sinus,  728,  735 
Position  of  patient  during  operations  for  cataract,  359 
Postfebrile  ophthalmitis,  254 
Potential  cautery,  application  of,  to  the  eyes,  87 
Presbyopy,  4S8,  489,  492,  493 

in  the  emmetropic  eye,  63,  488 
hypermetropic  eye,  493 
myopic  eye,  492 

with  far-sightedness,  63,  48S 
Pressure  on  eye,  amaurosis*from,  54,  543,  549,  72S 

orbit,  effects  of,  728 
from  cavity  of  cranium,  728 

frontal  sinus,  728,  735 
maxillary  sinus,  728,  735 

,     nostril,  728,  735 
sphenoid  sinus,  728 
within  orbit,  728 

Principal  focus  of  a  lens,  455 
Prismatic  glasses,  508 
Projection  outwards  of  visual  sensations,  519 
Prolapsus  of  iris,  120,  267,  743 

operation  of  dislocating  pupil  by,  435 
Psorophthalmy,  615 
Pterygium,  20,  680 

ciassum,  6S1 
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Pterygium,  fleshy,  681 
pingue,  6S2 
tenue,  681 

'tosis,  6,  580,  665 
'uerperal  ophthalmitis,  255 
'uncta  and  canaliculi,  exploration  of,  707 

contracted,  708 
imperforate,  711 
lacrymalia,  eversion  of,  709 

obstruction  of,  708,  709 
relaxation  of,  708 

'upil,  artificial,  417 
by  iridectomy  or  excision,  419 

incision,  425 
separation,  430 

dilatation  of,  31,  449 
contraction  of,  451 

dislocation  of,  to  opposite  clear  part  of  cornea,  435 
with  iridodesis,  435 

displacement  of,  238,  435 
examination  of  state  of,  29 
morbid  contraction  of,  453 

dilatation  of,  454 
movements  of,  445 
obliteration  of,  122,  279 
restoration  of,  to  natural  position  by  abscission,  434 

'upillary  membrane,  persistence  of,  30,  443 
.'upils  contract  during  sleep,  445 

their  occasional  mobility  in  amaurosis  explained,  448 

'urkinje's  experiment,  516 
•"uro-mucous  conjunctivitis,  105,  158 

ophthalmia  in  female  children,  with  puro-mucous  d 
charge  from  vagina,  174 

'ustular  ophthalmia,  101,  156 
3ustule,  malignant,  of  eyelids,  612 

^uina,  use  of,  in  scrofulous  ophthalmias,  147,  195 
Quivering  of  eyelids,  5,  664 

leclination  of  cataract,  402 
through  cornea,  408 

sclerotica,  404 
lefraction,  diminished,  492,  494 

irregular,  65,  292,  499,  504,  505 
preternatural,  472 

lelaxation  of  lacrymal  sac,  704 
pnncta  lacrymalia  and  canaliculi,  708 
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Resolution  of  inflammation,  98 
Retina,  apoplexy  of,  310,  541,  542 

as  seen  under  the  ophthalmoscope,  55 
coarctation  of,  304 
detachment  of,  57,  303 
embolism  of  its  central  artery,  produces  amaurosis,  542 
laceration  of,  59 
pigmentosa  degeneration  of,  127,  532 
pressure  on,  by  depressed  lens,  411,  415 
spectrum  of  vascular  ramifications  of,  516 

Retinal  vessels,  50,  51 
pulsations  of,  as  seen  under  the  ophthalmoscope,  50 

Retinitis,  51),  126,  2S1 
exudativa,  235 
ophthalmoscopic  manifestations  of,  126,  127 
pigmentosa,  532 
serosa,  233 

Retraction  of  eyelids,  660 
Rheumatic  corneitis,  202 

iritis,  217 
ophthalmia,  185 

Ring,  arthritic,  22,  23,  214,  226,  242 
bluish  white,  around  the  cornea,  22,  214,  226,  242 

Robertson  on  Calabar  bean,  452 
Rolfink  on  cataract,  550 
Roser  on  staphyloma,  273 
Ruete  on  the  action  of  atropia  on  the  pupil  in  cases  of  paralysis  of 

the  oculo-motor  nerve,  450 
the  movements  of  the  eyeballs,  572,  575 
the  nature  of  musca;  volitantes,  514 

Rufus  on  glaucoma  and  hypochyma,  550 
Rupture  of  cornea,  166,  167 

Sanguineous  effusion  into  eye,  309,  741 
Sanson  on  excision  of  a  strip  of  conjunctiva  round  the  cornea,  92 
Sarcomatous  tumours  in  orbit,  729 
Scarification  of  conjunctiva,  90 
Scarlatina,  amaurosis  attending,  541 
Scarlatinous  ophthalmia,  252 

Scarpa  on  the  excision  of  a  strip  of  conjunctiva  all  round  the cornea,  02 
posterior  sclerotic  staphyloma,  298,  299 

Schmidt  on  glandula  lacrymalis  hydatoidea,  731 
Schuft's  (Waldau)  method  of  scooping  out  hard  nuclei  through  a 

puncture-section  of  the  cornea,  394 
Scirrhoid  callosity  of  eyelids,  676 
Scirrhus  in  the  orbit,  734 

of  caruncula  lacrymalis,  690 
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cirrhus  of  eyeball,  322 
eyelids,  676 
lacrymal  gland,  694 

clerotic,  posterior,  staphyloma,  298,  475 
clerotica,  exposed,  as  seen  under  ophthalmoscope,  59 

extraction  through,  394 
non-malignant  tumours  of,  321 
wounds  of,  753 

:lerotico-choroid  staphyloma,  280 
-choroiditis,  189,  233,  303 
-conjunctival,  congenital  tumour,  683 
-kyklitis,  1S9,  229  '  . 

derotitis,  109,  185,  1S7 
rheumatics,  135,  187 
scrofulous,  188 

vrofulo -catarrhal  ophthalmia,  2u3 
:  rofulous  conieitis,  190,  197,  203 

iritis,  216 
ophthalmia,  190,  237 
sclerotitis,  1S8 

condary  cataract,  414 
;milunar  fold,  inflammation  of,  687 
msatious  of  light  and  colour,  subjective,  71,  73,  518 

irradiation  of,  525 
iparation,  artificial  pupil  by,  430,  434 
:.Tes  d'Uzes  on  pbosphenes,  73 
akespere  on  phantasms,  523,  524 

r  ortsightedness,  62,  471 
.  ibold  on  the  development  of  echinococci  into  a  species  of  taenia 
;734 

.  ;ht,  over-exercise  of,  a  cause  of  amaurosis,  548 
weakness  of,  64,  496 

[  igle  vision  with  two  eyes,  565,  567 
tall-pox,  ophthalmia  from,  252,  612 
illen's  modification  of  Desmarres'  eyelid  compressor  forceps 058 

test  letters,  66,  68 

•mmerring  and  Sehott's  case  of  hydatid  in  the  eye,  317 
Iwni  of  eyelids,  5,  664 
Lck,  vascular,  115,  191,  204 

I  ̂cks  of  cornea,  2o'4 
crystalline  capsule,  350 

l.ctacles,  concave,  507 
convex,  507 
prismatic,  508 
stenopeic,  70 

Intra  from  retention  of  visual  sensations,  521 
ocular,  510,  518 3  F 
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Spectral  illusions,  518,  523 
Spectrum,  circulatory,  517 
Speculum  oculi,  35 

spring  wire,  2S7 
Sphenoid  sinus,  pressure  on  orbit  from,  728 
Spongoid  tumour  of  eyeball,  323 
Squinting,  592 
Staphyloma,  conical,  271 

of  cornea  and  iris,  2G8 
operation  for,  2S4 
partial,  268 
pathology  of,  269 
prevention  of,  274 
prophylactic  treatment  of,  -74 
spherical,  269 
total,  269 

iridis,  270 
pellucidum,  197 
posterior  sclerotic,  298 

ophthalmoscopic  appearances  in,  300 
racemosum,  129 
sclerotico-choroid,  280 
uvea?,  27,  279 

Stenopajic  apparatus,  Donders',  70 Stereoscojiic  vision,  570 
Stillicidium  lacrymarum,  13,  692 

Stokes'  instrument  for  testing  the  degree  of  astigmatism,  65 
Strabismus,  592 

apparent,  592 
convergens,  593 

hypermetropia,  a  cause  of,  595 
cure  of,  by  ocular  myotomy,  or  section  of  muscles  of 

eyeball,  598,  604 
deorsumvergeus,  604 
divergens,  602 

myopia,  a  cause  of,  602 
sursumvergens,  604 

Streatfeild  on  phtheiriasis,  678 
gelatine  as  a  vehicle  for  the  application  of  atropia 

and  Calabar  bean,  83 
the  statistics  of  cataract,  337 

Streatfeild's  operation  of  corelysis,  279 
grooving  the  tarsal  cartilage  iu  entropium, 654 

Strychnia,  in  amaurosis,  549 
Stye,  618 
Style,  use  of  lacrymal,  718 
Subjective  examination  of  the  eye,  61 
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abjective  symptoms,  61 
iib-retinal  dropsy,  303 
uckling,  amaurosis  from,  549 
uffusion  of  cornea,  264 
olphuric  acid,  effects  of,  thrown  into  eye,  738 
uppressed  menses,  amaurosis  from,  312,  548 

perspiration,  amaurosis  from,  548 
purulent  discharge,  amaurosis  from,  548 

ycosis  of  the  edge  of  the  eyelid,  672 
ymblepharon,  670 
ynchysis,  282 

scintillans,  35,  282 
ynechia  anterior,  278 

posterior,  278 
ynizesis,  279 
yphilitic  iritis,  222 

eruptions  affecting  eyelids  of  infants,  61f 
ulceration  of  eyelids,  619 

aliacotian  transplantation  of  skin  for  the  restoration  of  a  lost  eye- 
lid, 634 

arsal  border,  exploration  of,  7 
'arsal  ophthalmia,  613 
'arsoraphia,  630 
est  letters,  Snellen's,  66,  68 
ic  douloureux,  605 

non-douloureux,  5,  664 
'inea  ciliaris,  613 
obacco,  amaurosis  from  use  of,  544 
'rachoma,  258 
'ransplantation  of  skin  for  the  restoration  of  a  lost  eyelid  according 

to  the  Indian  method,  633 
Italian  or  Taliacotian  method,  634 

'raumatic  ophthalmia?,  256 
'remulous  iris,  282 
'richiasis,  655 
'ricbosis  bulbi,  683 
'ube  for  nasal  duct,  720 
humour,  albuminous,  in  eyelids,  673 

encysted,  in  eyelids,  673,  675 
connected  with  the  iris  and  acpueous  chambers, 

319 
in  neighbourhood  of  lacrymal  gland,  694 

fibrinous,  in  eyelids,  674 
spongoid  or  medullary  of  eyeball,  323 

'umours  at  the  bottom  of  the  eye,  58,  32],  323,  331 
conjunctival,  685 
in  eyebrow  and  eyelids,  671 
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Tumours  in  brain,  produciug  amaurosis,  543 
orbit,  723 

non-malignant,  in  vitreous  humour,  321 
of  choroid,  321 

cornea  and  sclerotica,  321 

eyeball,  321 
iris,  321 

within  eyeball,  321 
Turpentine,  its  use  in  corneitis,  iritis,  &c,  139,  200,  21 C,  220, 

225 
Twitching  of  eyelids,  5,  064 
Tylosis,  015 
Tyrrell  on  inflammation  of  the  cornea,  with  deposition  of  earthy 

matter,  264 

Ulceration,  98 
Ulcers  of  cornea,  117,  119,  203 

eyelids,  cancerous,  676 
scrofulous,  015 
syphilitic,  619 

Uvea,  staphyloma  of,  27,  279 
Uveitis,  123,  124,  230 

Vaccination,  treatment  of  nrcnis  maternus  by,  670 
Van  Hasselt  on  Calabar  bean,  452 
Vapours,  of  aromatic  or  narcotic  substances  to  the  eyes,  77 

medicated,  to  the  eyes,  77 
stimulating,  78 
watery,  77 

Variolous  ophthalmia,  252,  612 
Vascular  cornea,  200 

speck,  115,  191,  204 
Venery,  a  cause  of  amaurosis,  549 
Vision,  coloured,  505 

defective,  various  states  of,  62,  445,  511,  51S,  565 
of  objects  in  aud  on  the  eye,  511 
state  of,  62 

Visus  defiguratus,  306 
dimidiatus,  52S,  535 
increscens,  535 
iuterruptus,  535 

Vitreo-capsulitis,  129,  155 
Vitreous  body,  atrophy  of,  130 

dissolution  of,  282 
dropsy  of,  280,  298 
non-malignant  tumours  in,  321 
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Waldau  (Schuft)  on  the  action  and  paralysis  of  the  muscles  of  the 

eye,  576,  581 
Walker  cn  inoculation  of  the  eye  with  blennorrhceal  matter  for  the 

cure  of  pannus,  &c,  261 

Walther's  operation  of  tarsorapbia,  631 
Wardrop  on  the  evacuation  of  the  aqueous  humour  in  cases  of  an- 

terior internal  ophthalmia,  with  dimness  of  the 
cornea,  150 

a  "wet-chalk"  appearance  of  certain  ulcers  of  the 
cornea,  263 

Ware  on  congenital  hydrophthalmia,  29S 

Ware's  operation  for  entropium,  653 
Warm  applications  to  the  eyes,  77 

cataplasms  and  fomentations,  77 
Warmth,  dry,  77 
Warts  on  eyelids,  672 

of  conjunctiva,  6S5 

Watery  eye,  'l3,  692 vapours  to  the  eyes,  77 

Wathen's  Jacrymal  tube,  720 
Weakness  of  sight,  64,  496 
Web,  20,  6S0 
Weber  on  the  action  of  belladonna  on  the  pupil,  450 
Weller  on  the  albuminous  nature  of  pinguecula,  682 
Wells  on  an  increase  in  the  distance  of  the  furthest  point  of  vision 

by  the  action  of  belladonna,  464 

Wenzel's  operation  for  artificial  pupil,  424 
Wilde's  cannula  scissors,  393 
Wilson  on  colour-blindness,  527,  528 
Windsor's  case  of  hydatid  in  the  eye,  318 
Wollaston  on  hemiopy,  528 

semidecussation  of  optic  nerves,  529 
Worms,  amaurosis  from,  549 
Wounds,  gunshot,  of  eye,  740 

of  choroid,  505 
cornea,  penetrating,  741 

punctured,  741 
eyebrows  and  eyelids,  755 
sclerotica,  753 

penetrating  orbit,  760 

Xeroma,  conjunctival,  261 
lacrymal,  691 

Xerophthalmia,  conjunctival,  261 
lacrymal,  691 

Young  on  an  increase  in  the  convexity  of  tin'  anterior  surface  of  the 
lens  in  the  adjustment  of  the  eye  for  near  sight,  458 
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Young  on  astigmatism  or  distiginatism,  499 

Zehender's  ophthalmoscope,  37 
Zeis  on  the  scat  of  stye  iu  the  capsule  and  glauds  of  the  roots  of 

the  eyelashes,  6 IS 
Zonula,  cataracta  cum,  348 
Zonulitis,  155 

THE  END. 
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